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1 .3.3.1 


Lo ^baJC«l A ijJaljj 4»ljlx^a ^jllLuol ^Jj (JjLolaII J ^ j 

£ £ -w £ 

S^jjS l^jlj dj^/jl*-a]l oi& t 0 * ^juj .j|jc.^/l (jjj 45^iaJI CS"^ ^ 

.^Ua JS1 


«* ^ 


(J J Jail x jd ^ cj^^. lilLuiIl ^jjjuj £. liJ ^aj^Ui c^lLudll .Jjia La * AJLuia 


?Lj§ 350 j U^S 450 uUi^ 


(JjJaj 4_jJajC.js (Ja^LolaII (J^Ja I ^pliLa Aj^Ij l«4A ^3 .l^kjJ 

^a^]l (J.AxIlxjdj ^jJ^lilLal] £j\j Jad^ a\\ (JjJa -4 L> ^ ^ 


(J iLall Pr >a Jls C/jia\*_H (J iLall fP va J1 a cjojall (J \'\a\\ 


Jai^ol L , ^ ‘• i,<v ) C ^jLjajC<j ^jV^Ja (J a W un^ll L5^i |^4j 


: ^ Lai \*j 

Pr = (L + L) + (W + W) 

Pr = (450ft + 450ft) + (350ft + 350ft) 

= 900ft + 700ft 
= 1600 ft 


&*1\ 2.3.3.1 

(j£^aJ l^4j 4 (JjLo1a] 1 ^pa*J AHjIj (jj£j 

£> jlA ^ajajJj .4_2>.laJS Ln&i 4 JLoiaH lA\'ss ^JjLcaH 

tg-j) £_u-all L>^J CI^^Lca!) 

^a^ll (JiLaJ lA — TCT^ rapWI 4-^. Lola 4 » u ^i c^lli 4_l!Lal ^aj ( dulj 

.tbttTT = 3.14 


I xjj^all JLqjLLujI ^3 -jtLabb ^jljJaaj 4^aj 
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I^js ^jl l^j .1 

pJ blj . ClljljJ , ^ic. djjli^! bj 4_j^aljk i jl-ic-bil 41\\x.a <MLOft 

4JAa-a3l tillj AfLal . Uaa. i_jljall /jlfi (4aja^ ClllA^jii (jSj 


Ip S jjji : ; j Clil Inall (jiLij (Jl <nr"n ill ,j.ja_a li, ^‘<1 ALaajjoixJI 


Ar 


gal 5,940 x Fr (gal/min) 
ac S(mi/h) x ns (in) 


Fr jja-sj ^Application Rate) Ar J^*-a 

JS jjj <iLouillj 4 (Speed) S : JjUI A&yxj t(Flow Rate) 
cjI^.j J t> (Nozzle Spacing) ns jiiAja 

a.l^ji A a jjj ^ ti»‘i la^a ~ ^ tly^) ^ ‘ ajl aJLa jjc. Al-Sla-all 

cijjliil S/Ha AtaU4l o^a .(gal/min 

Ja*JjoU Clll.la.jil ^J3 AjS ^Cajj (5,940 Clutill (_pl) 

aCA qa *Laj3 t _cS Cilia. i' iili .IgjS aILuiaII (Jaj aja jS Lajtj 
LaAifrj ijtlall liA ^3 .^laj^a jjfr C_l!jal jl£ c4 qV^ ^ 

!j (. a*w Lj (jlji! (J^a-a L_ Lma-j 

! labial;: CIajIHI vlx-aa 


gal 


ac 


gal 60 min 1 hr 1 mi 
x — - — x x 


mm 


1 hr 1 mi 5,280 ft 


43,560 ft 1 2 12 in 1 
x x — — x 


1 ac 
31,363,200 

5,280 
gal 


1 ft 1 in 


= 5,940 


mm 
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A ^'<11 L-iLmaJ Ait-U «all c_ujjj sjlfrl ^Ic- j^plis (jj£j lj^ ‘ j .2 

AiLoiAll 1—lLmaJ ‘ _ Jjjjp ojlc.i ^j£-aJ 4 jtlLa 

:ns 


ns(i) = 


5,940 x Fr(gal/min) 

5 (min/hr) x Ar (gal/ac) 


AJe-L^aj 2jL}bLA - ; % U/iKll ^IaXJjujJ cJjjJOl t(. JU=yl l^b t> C5^ '-* LS* 

4.3.1 

Jald( Ifria cIa1.Lq.25 4_1!LqV 1 ^j-Q IdixJ ^)j£l (JjLobO 4_-oJ 

c^JjLolaII g^A j] dV*2l»*^Q £jJaj . liLLaj <ijjaua dV«2ljt^Q 

‘die- £- 1 2lA ^ja dV^ljt-oll ^AjJaJJ . dl-l^jil lJj.1^. ^A (JjAaII 

JILq ^JA cdl.l^^J iJC £ IjjJjuilj C^pliLoll tilL (Jf£j Cfi.2C« ^JJ^ILq 

(1) : U^ a kj cw'-^ ^3 j lSJt^j -^^-j u_j^'j -ijjlJ'j 

|...4jLi 3.2 iQ^llc- c^JBj .2I.2 c.Ij 2 jjjL&II dLoiljill dl-l^j 

l jJqjl XjJakj ( 2 ) lg xj.iq*l <JjJalj^)]l 

:SliLoa - 1 ^ lie, jjjai^lt 

2 x 2 = 4 or 2 2 

llg-JUl&j 2Jjil3t-Ail G-li. J jU*d,iljj 

2 ft x2 ft = 2x2 and ft x ft or 4 ft 2 

:<Jtill Jlldl ^1 4 - Jc.|_j3 A x y jj* 4_UUj 

3 4 _ 3 X 4 _ 3 

4 X 5 ” 4x5 ” 5 
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' l >»» ' ^ULallj Jauuli ^3 <_5-*-^j t JHall lift 

.( 4/4 = 1 ) 

'. Ig-t aflj o3E.la]s l g j'<~- (jjjlaj tCjLujUa CLiIa^j (j^J 

3 ton 4 hr 12 ton ton 

x — — = : — = 0.36 


4 hr 5 day 20 day 


day 


tjtiS ^311 


^Jjk-sajj (, IaAIj-I^. jj (jtoxj J^\ Jtlall 13 a 

bi£jo) ^Atlll (JliLolt (JJJJj . CjI^j 

gal 

5- — x 3 hr = 15 gal 
hr 

^kiJj l ^ jJax J ^ULaIIj Jajoull ^-C-LaiH ls*~^ 13& ^9 

- l_j1j ^JLS 


•» L.Z 


^LaII ^ja ciiiAj Ia iaJLul^ 


** 

C_1 


lL jjj c> uj^ ^ ul)^ j®'j5 


(J1 9 ^. A-^jAaII (Ja| jC- (JIaxJjoA ^Aj AJL^ia 4-^J • s-IaII 

. Clsl-l^.c]l c. o.W U-iaj! A A^jllll ^)AajS tl , $aAa] 1 | (JjjISaIS 9 

Ia& JliaJI I A& ^2 ^Ia*Jjoj( Jfl CIjI^ixIaII ^ja ^jt 

* ♦♦ 

^Aj ^C-UjIj^ jl^jj ^A ^ iLt all AAIoiaII A 9 j 1I1 J 

•{bxfy ujj 

^JA bt^ (^AJUjoA (Jjj'nMI (JaI jC* 1 (J^AaII ^Aj £2kj( iA-^Aj 

UJ ^ 1 ub CQ^llc- 7.48 ^jIjojJ IxSa ^»Ai 1 ^jl . L_fljjaJj 4 

13] . ^^A] ciuli 4 <j1aJ1 ,2^a ^a &^Aj #c — 4^4 8 (_5 jLaj 
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(_J^ (j£-al 62.4 (SjLujJ frLall (J^a L-Mt^a 1 Qjj (jl l > dbal& 

:Ju U liaj <iUa]l 


lb 

144 i . / -1 1 .if I I 


water 

lb 

1.04 — 
Pt 


62.4 lb 1 ft 3 
x 


pt 


Igal 

1 ft 3 7.48 gal 8 pt 


x 


■aULJlj Jajaull L_1 x^a 11 ,a^l! q Cil4-jl.ll I ^Ji_li 

' ♦♦ * ♦♦ 

jllLall ICA ^LjCojJ - CilljLj ^Ac. *^}4 lA L-ljj^Al £.1 ^.g 4 Ig jJox 4 

rcislc^jlt ciia. 

.A ^ ^ x^all L-jj^Al Cll).l^j Aj\j£j 1^. ^gjj |U-ia31 • 

** 

/filjLauA! 6 )Lusj L_44^l pJ • 
l>a S-i^j 4-ajSll (jj£j jl c_jaj ^Jill JU^b tal • 

jJ CS^ ‘(f^l j' 4a, xjoJIj 0 ^3 4 ClA-li. ^11 


p-lill ^jj . 9 I 1 ClA-l^j Aa 43 Cllll^ 

^A] j\j Ai x >iNf I )jAj ^ x^all ClA^lilLall ClA-l^j S-1 ^j4 

AALoiaII 

c1^j 3 ^)4C. ClA-l^jAl l o. Wt A^ua 4 Aa_i 3 (Jjt 

• ^fj uj 

ClA-l^jJt C 5 1jj <^11^ A_a4^)Lq dsl^j ClAA ClAj4*l4A AiLiatj ^CLuA 

.cJjaJI l$-j3 L-JjC^aII 


** 

C_1 


jl£j 4L_jtj^I] l^_j3 L-JjC^aII cillj f- 1 111 ^ jA 4 ClAc^jlt Cl 1»Mt tA] 

£ £ 

AlCatJ l A iA A^jjl ^-Ix-s^aH jU t x-^all ^jJaj^Alt ^3 ClAc^A! 

. 1 44I jud^ 1 Ai«v Qj£Lj L_a 1 ^ 
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jj jiaj i - '1 Jgjj L-iaj! t jla. 4-jlaC. -liflj 

• Ac.Ualui^/ 1 4£-\) )lS ^Si AjuLluII jjjlLalt ^ja (^jtLall (Jaiuj . ^Jc. .0 lj-1^. 
.AifLijliyj jl Igj a£] l x jj 4 all A. ^ Ac-UajjaiVI -Is2jj (jl (j£-ujj 

4J ii£ji 5it^a ‘ft ■ lb/min ^ Sj<yK ; Jl ^x-lkL^VI cjl^ja 

ijtjlli jAjj (jljJ 5 (J5Li. LaJS 15 Ailjoia 2 , si '\ jl 24 l^-jjj a!j£ 


ft ■ lb 


15 ft 60 sec 1 lb 24 oz 
x x x 


min / 5 sec 1 min 16 oz 

21,600 ft -lb 270 ft- lb 


80 min 


mm 


jl a_)j2 lg-La LaJ3 ‘ " ' ‘ "..\j iAjZLjA 3-1 ft 1 lb (jl 

jiSI Clll-l^a dllj (JjLiouj L-tajI ^ V' ujjjai 4 _Aa*JI a^As . ^S^jLib 

• Clll^jiLLa 1 liiau 


JJsull 5.3.1 

♦♦ 

iJjaJI ^1] *>41 41 ^ t> A iL&c. ^ jujA^JI (JjWlll 

4 * iL&ll 4 iLox \\ ^Jjuj jjjl5 jj£j (jl jj^ j- 0 jl J 

.UoAx alLo CjIjAo^J 1 j£^oJ judll ^ 4 oil 4 iLox 11 ,A^oJ.XJ j 


♦» 


^ S Jj^kj^l CjUIVI L- illaJ :4JLuu-4 

.4_jl 150 L_j1j^j tililj jjJ^x43 . Ia^C-ULq 4_ liacA j-nxJ 
J^C-j .1^.1 ^11 AxiLAl dll A 'bjAx x^all ClAi^-LoAl 4-9^_xi tiljl cAjd 

^ ^llll dAjLjjalll jl . j-pxLAl ClllA Cljjjljjalll 

J-iC- jA LaS - >j<« ■ -Jl CjUaLSo]! J-lc. ^jLuli l^uJact _)l \y ■ «i i<r SI 
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J] C$41 ij. 




jU^LiJU CljijljjaJ? AC-ULg 4 \\^r^ i 


(JJxllH (JLqjLLojI \ 4_jt V] clj^l^. 5 -HjolaII gAA ^Ult .(J^lt 

(jlS 4-l^.lja) 20 4^4 (jlS tit . (dljJjSlilt ^j-Q 4-LalLuJ /J^Q'vM ^ judA^Jt 

l AxLq e-UaC- 60 L " ^ ^ t j 4 ^j-jAaiLa Cllti SjLluo 20 t^llAA 

[(20 X 1) + (20 X 2) = 60] 


jl£ titj 4pUao 120 JA c>:w t <A^ld 40 j SjL* 40 j IS lib 

£ £ 

2)^ (JS AAc. (jj^4 (jt C > l^J til .^UaC- 180 ^j-1] dt>Wt lg_La qa 60 

cijli^Ludll a*JLq pUac. 50 (_£-!] ?r tl^j tiljt \* \ tiAj .50 CjU^Liltj d^bb^lt 

. djjjLjjjiH r l JaC- 1 00 J 


Aij^l 6.3.1 

Clllijjj „.■>.: ?.la. o-liLa 4 jLj )Jsa IgJLaxliujU C—Uj. ]1 ^)B 9 

d 4iUi cjUUj S;tal slJ .(Spread Sheets) ^j-^' 

♦♦ 

. t»g_l <LaLij dal aI^-Lq ^jujj q b*W\t» ^ j CIjLq ^L t^Jtj CAljtnlt JldAV 
2jt t 4 _alid ^tt <ljA^Jt <dliLjj djLojaj ^2 djlii^idVt J A^kjJ 
^jinxJ ^Aij L_fljjaj £_laUL<2t ^ 3 j .A^jJjdo d)L<ujaJ e jjj^aJJ tg 

. 1^-iV Laxdjjt j A^jjjulAlt (JjA^Jt CAliLjj (dLajuj 


dUUlt JUj( 1.6.3. 1 


L_flJXJ ^jt L-L^J i^JjA^. AAJJj ^JXuJa Cllljlult (JL<l*Jjajt ^JA 

SAacJ (\a 4_jjdo 4_2jij^3ui s’ 4djd ^Ludjlj tSUi - IgJJ^^ot L_4jjajl^lt 
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JajuJ V \ jLudll 1 ^ J 

jj $, £, 

AA^A JajaM 1 lj &AaC«V1 AjElojuA jU AISajj - 4 iW \1 j Jajuo a..^ Aj^aC- Jalsj 

.2.1 cPI J jP jA U liaj IaJ UK* jt Uljte *jk JS1 



aJj-I^JI Aajjj S.IaC.1 2.1 

,? pi] jUuJt *jkli .2.1 Jiil! J <ljp( Jla J 

AjLlgjolj < — ali^jj .6 JajuJI J E Aj><ixJI ,_9 6A^2k^Q IgA I (J .E6 _$A XX 
AiLjaj .<1 jA^J1 AAjjj L_S^lll^.lj JajuaV 1 j &AaC-VI 

Lol .15 Aic. C_a3jj]la fiAC- AjJi 4 _)A^jV 1 ^-LP L5^ ^JtjEudll <-Ujjgu]l 

Jll Alpl jli (a! .10,000 Jo aJ r l SjL flji J^VI 

(J^-Ajj .AjLJx* a-P 2,560,000 (j*wVn Jua) 10,000 j Ia^c. 256 

. J J Jit J I^L\j£j aJjA^JI Aijjj Jj AjtiLnlt 

(Jj)Aj Q (Jj^jujj Ali^. ^ja *Jl£ AjLqjoij a 1 ^AaJt CjIajjj c. q X ^ aJJ i j 

caIajjj 3 Sa^^^aII AjLqJxaII Jajj U 1 ^] ( *— 1 iIauJI aIIa ^a^.U . AjULuII 

~ £ 

JjAjt AjIa^j 9* 1 ^jl A^J Jl (J***u*n . (JllL<Jl (JjJjuj ^JxA . Ig Ja* J 4iii^ 

J (JaxII JSaI Q^a Jj . A.! jAa. AjISjjj L_aLa cAx-saji jAA n 


x_a 4 n» ^ A^Ax-sa ( Jl a A j^ljaII AjIaLuII JaJj ^JaJj A AC. A ^Jc. 

♦♦ ** 

^3j ^_3 B3 4-liiJI dljli.! lil tblloa S -v a. ^2 o^j 2 l^o ]1 lilli 
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C4 JulaJI Ajki! lillj ^ 4"=Sheet2!C4 11 aLUJI Jc. 1 

.3.1 (jIlJ] laaj 42 Aa^I 


Sheet #1 



A 

i b ■ 

c 

UD 

E 

Sheet #2 

1 






2 


pwwB 





B 

C 

D 

E 



Mvzm 




















5 











6 








XXX 






5 
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^3 CLlL^jL^all (j4J 3.X 


Cllljlull jjjJL LuJ AJ Clllijjj ^ 1 ^jl ^iax ^ L-Lx^aJJj 

(jl Ja*JjouJ 1 ^ic- Cjl <*— 1 (JLaxJjuol ^j>Q AjjaJj£^Jl Lj-^3 

S-Aill (Jbi l^ >ajJajlll AjL ;2^i (JjJaSUj L_fljja) ^IlS! ClAjLnll jIALoj 

£, ^ ^ £ O' 

• ( a J>OJ(lLab^ 11 £ l Ja^.1 (Jlkjj 4 VLoxILujI aJj. 1^J1 AiLjj (J* ^ j I^Aj . 


L_jLoi^j djUUJI A^JUt-O AJ 9^JI CljlijJjJ (JLoxJjaiV 1 jl ^LA 




A^JUcaI aJLqjLLojI Lxiajl ^9 ^j-LojJaj 1 AjI V] 4 Lg ^ j\jj 

. dsliLull 


ljLua])j LjUtull A-^Jbua 2.6.3. 1 

^-xialjj £j\j «! A ijJaljj A_iLaC. ^Ij aJj^JI AjL^j 1 jIjLij A^JIx^q 

A aJjUcaII AjjJalj^l J.Ax.li^'jj . Ijj^j 

• 4A Aja-njJI ^jJaj gJ (_U*; Ijula 

S- 5 A iLax It Clijis lj] 4JH4I Jc 

-j ‘D2 A*kll ^ uljJ 44.1 Jlill ^ && ^ 


dlx k 
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.5.1 Jlill ^ &j ‘D2 ^ 2uU«ll 0 ^j JL^laJI *LU*1I 

(Jjj CljlijJJ aJqX ^ 9 ." = " SjjLalAlt £jLudjj IaL AI^UcaH J Ja^V 

1 ♦♦ 

(JLastJjuolj L_fljjaj Aj^-aj j)l AAxIaljj A iIaC. J 

jit A-ilaJI J £_xla Jj ^JOJ Aa^mlt jSj lx>Lk jl A_ilk L>° <— iLj J 


1i\At «A\ H ,1 5s\ 



.a! ^ jj ^ 4.1 <J^t 





M J ^ ^JJ L5^ ^Jatjj 5.1 


AiLiJaltj A jjJal j \ll CjLiLmJI * lAa> /jt VI 4 UaJjuU (JIIIaII l^A ^XJ 

**y * ♦♦ <✓ ** i ♦♦ * & ** ♦ ♦♦ 

^ajojj jjLia. bjajl Cljlijjj ^jAjJajj 4£.j^)^Vl I^A (J^ joli! j . I^joiSj 

^ a>1I l^jLat (jAj 4 a ^jaa a u^bj CjUIac. .(Function) 


a jlc* a^A Jj J^sjll .ajjI^UI ^jIjjIIj c5*^' j^'j 
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4<Li1La 11 Ifria CllljS £JsjdH i oul^ -4 W uua CljjjLi^ <aj15 

*4 1 ■ > 4 jqU^\1 j AjjtillL&ll J AjjJalj^l t^cJjtlllj dlfl j]| £j(jJj 

&3a Cj^ . cIjLqjLlxJ! 9 cjUIuII ^c. t ^ j ci ±^21 ^jIjjj 

. I^IaC. 4 jqj^ ^jjJa ijoJ ^33j L_S i^joj Ui£l CC_j\j£Jl 13 a £_jl jjJI 

(sum) 'Q'nH £jlj (JLaxAjudlj 5.1 ^3 ^jAlxilt Jllo (JLo^JjojI 

.(Math and Trig) c^Ldlj 33s C 'y^ Jja.^41 


D2 4 jI'nII . . ^ J C(J\iLdl 13 a ^3 4 9 3 A *\\ n ^Aj *7 A xjalt ^Ja j 
£j\j (JLqjLLojI 4 ^ jJajj 4^oj (joiil .(6.1 (J^ xjlll 

SjjUII c*Uj j! V] i(j4^^ JU.^1 Jaj Jlldl 13 a (sum) 

x ^ ^ ^ £ 

(_J£jJi]| ^9 (jjxai] lia J 4 3l3c.^M 3° 33c. » 3^. 

.7.1 



A 

B 

C 

D 

E 

1 






El 

3 

4 


Barmrararatti 

3 






| 4 






5 51! 






l6l 







.(sum) ^ 4 ' ^ 6.1 js«JI 
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A 

B 

c 

D 

E 

F 

G 

H 

1 

J 

1 











2 

2 

4 

8 

21 

45 

234 


HEKHHB 


3 


5 









u 


6 









5 


■d 









6 


234 









7 


Bzm 









Kfl 











Kfl 


B>~l»lllll» 

mum 








LEL 


1 1 









(j-a <C- (sum) £j\j cJ^ 1 *- JjuJ I 7.1 js-ilt 


^l^c-1 <j\j£ \j±& (sum) ^^Tkll ^j\j (JLqjLLujI o] 

C - wj 4 "+" (JLoxJjujIj 7.1 J< 2ull 2 plajuall aLI*_<q .S^c- 

^\ - Ig liJ ^jJaj aLUcaII <^llj l2)Li. ^jJjlic- ^Ia uJaj 

oil .H2 ^kl( ^i" =A2+B2+C2+D2+E2+F2 " aLI^II JUJ 
(sum) ^jtill (Ja*iLojj .(J^jojI ^a^JI ^jIj (JI^x^jujIj aLIxaII g^a 


c T jj£j 4L_slj^Jl A-ilkli "=" fitjLouJl 

4 ‘"(" lhjS -sum 

♦♦ ♦♦ * ** 

.7.1 Jlill ^ uw-ll *")" ^1 o-jill ^ <1*3* ":" t- 

l£UJt - ilatjj lift <_JLa*Jjoil (J;g uil 4 £jjla (_^<a|^*Iliail (j£» j V 

^ l£liJ fjlxi ^ *"(" ^ (-SUm" lM jA *1^1 ^ tl^ ujfcjJI 

Ua! t£UJI ^ jjLw -ut l^j 7.1 JLUI ^ Jia.V .")" J aIsU-JI *l*j] 

. lg j^flj Aijjiallj x. >■&.-> JLaXJjUJ 1 i£>*i. i • 1 .J c 

0>q Cljjjljc. (_5^J L ^ jSlalAlt ^jIjjII (JJji-V! Cljlijjj CLjLqjoj o^j 

£&) "FALSE" J c(ub^' ^) "AND" j <(L>ilt ^ts) "IF" cPI 
A^l uj .(jW tfto) "OR" J (^1 ^) "NOT" J <(U~JI 
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. U<q Ig laJjj 4 4JjliU] (J^xjjajj ^jl tg-jV 1-1^. 6 AlU 

^lc» C_jj^^ pLlaC'li L^UJI <LjjUUl 4 /q!v^ fijljC- "IF" £jUI ^ojJgjjj 

Ajjolj AjS|^G (jUJa L-L^J tJlUH (Jjjjud ~ 4 ^K 5 1 JAC. 

A j^k j l)Aj l)Axa ^jAaUiJli .^jI^qJjojIj la ^jC- ^^.Ul 

>iQ-v jj LoAiC' _jl 5 JLujj ^)tgJaj "IF" £jtlH iJUxiU ij - 4 K ^ ^ 

.8.1 lM> (c^ (j-ii^H IsSj ^ L . ^ i^lUalt JAxaII ^jc- Aa^UV) 



10/10/04 10/11/04 10/12/04 10/13/04 10/14/04 10/15/04 10/16/04 


ujj 


L9^' UJJ 


%^V! 


10562 


8215 


77.78 


11584 


10634 


91.80 


11698 


10692 


91.40 


10962 


10854 


99.01 


11532 


10237 


88.77 




11846 


10687 


90.22 


10624 


9634 


90.68 



."IF" J ^jj 8.1 

lUk" ^UKII JjA^t "IF" ^tU( JUJI IU ^ lU^I 

^a!( £jtsllj .%90 c> JSt Ajjlolt a_^U)H A^J CA51£ UK "Error 

*5 .= IF(B5 < 90 /’Error”,” ”): j* B6 aU^I ^ ^ 

* ♦♦ 

&AjU 4jjAaJl CAlijjj (jj .H2 (fc5 4^. C2 ajjUlUlt U)UJ1 duuJajj ajUxIl 

» ** . sjf 55 

i4_uijL<iAlj 4_ul_)^ll (JC/La. ^2 4jj^a]l 1.1a. 

. SAlAui 4_iil»ia 5 “LijLuia. dll jLc. J, IfrLcaJ ;'ji <c> 1 


UJI 


<blaj|^l jl 3 jj£]| AjxajaJI 1.2.6.3.1 


JddJ ja g3lill jV "B5" Ukll jS3 <J *8.1 J1S41 ^ 
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A lx L jLaxlx.j.)V JllLa 9 .H 3^“ B SAaC-VI ^ ^ A jqjj 

^jjxjj V C-Li^J Ljajl AIajIj (jj£j (jl A lx Ll^L^I] . A ilajjjjJI 

C-U^J AiLjj (jl^Jall Lq-Hc- tillk 4_l!LJ j .^jtlll ^cjoiJ 

c^Ilk ^jk^j 4-l^.tijVl ^-Ijaij ^jAAxh <j£^gj 

.9.1 cJ^joJI 3a j Ajj\j 4 j* 4_ilk 




<jw^ u jj 


%^V' 


10562 


8215 


77.78 




1 0/1 1 /oi 

10/12/01 

1 0/1 3/01 

10/11/01 

10/15/01 

10/16/01 

11584 

11698 

10962 

11532 

11846 

10624 

10634 

10692 

10831 

10237 

10687 

9634 

91.80 

91.40 

99.01 

88.77 

90.22 

90.68 



- <1jIj jar ~N Jya 4_iLk <3Jjj 9.1 


la ^Jj 4-ijaij JtL<Jl l^A ^3 (j^H 

♦* ♦♦ ♦♦ 

cillk 3^llj ,B1 4 ilk H , J1 ^jAlxlu c^kj Ua^. <JLjjj 

^ u] •i)j'-?-^' g?3 A^OJ B7 Aj^A\ ^ Jjjij 

"$" t "= IF(B5 < $B$1, "Error", “ ")" : j* B7V^' 

u^ uiw*^ V ^-y^y u^b^' dy^ Ayj : S^' y^b^ d?2 

.^jUJI L^LkJl ^cjoij 

^j£^j diljLuJI ^jc- A A?£1a^\ g^A (J^Li. LLq^S 

r’tLaii ciis «ji iS_j- ui (3^ ^ j V ciiikyj (JLgjlLujIj i^ ajk^j 

. I^-Lq A jjl]a^]l a]1 ^V' l g 1* a. ^3 Alic. ! jjj (J<aiMm<aM 
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AdLuil djUaSaiLJl 3.6.3. 1 


»* «*♦ 


l" \\ ^ ^Ludjj jl^j fiAiL<JU Altai]) aJj. 1^11 djli^j diLojoj 

^ Ajjjj 4Ajj^)11j aLuj qM \j±& (jj . I^jS aIA^Ia]) CljliLull AdLiJ 

is* W^ip l>° cJ&^j cjUjIx^II Jib cbtilnll 

dllj£ AjjS dboul Alj.laJl djl3T)j ^3 ^jUJt ^jojJI djlbJ^.] ^j£J . J 
cbJUi. ^)ijj l^jlfl d!13 j 4^jLull ^juojIIj 4 j^al^x^lLa]! 

. ^^taJl J^iaJjObG ]| cjUIu^V aA l£ 


LjjAj A-gjojj 4 j Lq ^Jj 4 J AiL^j Aiajujl jJ ^jLlJ A ^jujj j 

Ailda] ^juJJJ ^_a JJO) CbUlnlt A^jjCL^A J ^jl L-L^J L_J jjoaLiJli . LqLqj 

kL^ii ji£ tit 4 m z m j m y" j "X" vm\ jj 1^11 jo cbiit^n ji 

^Jc» djU^job AjIj^I Ai^>ia (Chart) ^juojII £-jIj jhy ^jl c > 

1^qj3 1 djUtnlL 4_^al_^J! djL^JJajk-sadl « 4 _ajujI £a (, CbLijlb^V I jjl^b !UU-v *\\ 

A^Loia AHjoia J^ajjab L_flj joj ^jojJI £j\j JaC> ^JjJa jJl! j .A^Libl tflSj 

^_flj^*bl Aj^jjdall dlULuJI ^joiaSI AdLaC* ^3 . AjljLui A^Jc^Ja 

£ £ 

qI A^taJl JsJaII d 113 . ^ia^a ^)Loi<q J^Ja (_>^jVl ^Jajuo 

J^X-bub L_fljjaJ iJllLall 13 a ^3 -: - 4 v >1 n i nV 1 j! Cblijall ql 4 Qi^njN/ j 




d l^J x^a L_Sjj^a ^__JjJJ 


il 


^Liallall IbjJ-a ^bij lJjjjoj • 4_i^.Lai^ CbljUj ( 3 ^ 3.1 JjdsJl 


l^J 


Jalai. a\\ ; , _^lc. SAC-LoiaII 4 Jx-sail 13 a ^3 3xj Lo ^3 Aj^LoiaSI CbljLull 

4 Ja3J ^jc- 4 ti^ ^ j£ 3*J ST A 3 ^a*J 1 y«3 fi3j^kj>all ^IbC-Vl (J3<b i^jLull 

^Jc- 4 >>^v ^ j£ (^^judLo ELEV 3j^*Jl ^3 cbljLu]! J Lojj ^ajIaaII 

w jS ^ J2 L-J^bVl dslc-lijjl djLo^LLAll 6 3 a AjJaJ ^ .CJjdVl ^jLoia J^ 3 

♦♦ ' 
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. A\ ^Ac, L_JjjjV ! ‘ ; CljUa^dSl 


** ♦* 

C_1^J 


2 j^VoiJ "0.0" Sl£* L_J^AjVI £*C, jl (jJajjSl 

AjIaJI cjjjolLq 4.1 (j;u .%1 (jjjLoij cjjjjVI (Jj-q jlj t^jJajVI 

** ♦* 

L_Jjjali<a JJl^JJj ,4 ia^o -lie. l L_Jj^jl L_J jjoiLq j ^Jajudll L^jjoiLqj 

LqI .C14 l^_iuaij 9 C7 4_1bUoq L_J^ljVI 

."= $C$6 + (C7 X $B$3/100) M 


<HJ jC« AjL^-V I J cJ J ^ ^ ^JUlljJ £ \lA\ J J ^JAI^JI ‘■‘Ml ^_4albuJjj 

4"?^^3aC.VI L-J^ljV I j>aC. La" I lg 1<Q C^-^-x-sall L-flJjk-sall L_J^jj| j)C« 4 ^ 

&La 4_iaA I jl VI . LaAuc- 4 1 Uj.iV ' j-a >n^j M ?(C)Xj^aV I (jA*JI ^A La" jl 

CIlojuOJ lij <JjJ (J^Jail ^Jj^aJ l^JCr ClAjl^Vlj 4-lLolVI 
^JajaiSI jdJ C — ILuAIaII (Jg k Ml j-Q c Jaia^oSI . ^jLij LiLi^v ^ 

(j44^U^' 10.1 (JSjill jj *jl] •• l r J J^' (3^3 “ri^'j 

. t . ^11 t v_j _j3' ;. djUa^oll 
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3.1 


STA 

BS 

HI 

FS 

IFS 

ELEV 

BM 

3.56 

103.56 



100.00 

0.0 


103.56 


4.89 

98.67 

27.3 


103.56 


4.67 

98.89 

35.6 


103.56 


5.10 

98.46 

41.2 


103.56 


5.89 

97.67 

56.9 


103.56 


4.68 

98.88 

63.4 


103.56 


3.61 

99.95 

75.9 


103.56 


4.01 

99.95 

80.7 


103.56 


4.65 

98.91 

93.5 

4.04 

103.92 

3.68 


99.88 

BM 



3.91 


100.01 

Sum 

7.60 


7.59 



Difference 


0.01 

0.01 = 0.01 

0.01 



AE= 

0.02 


.01 <.02 




L-JJjujLLq CjUUj 4.1 



A 

B 

C 



1 

L_J jjuala 





2 

% Ja-« 

96.67 



3 


%1 



4 






5 



£ 

<-_J L-J j) jolLO 


6 

0.0 

98.67 

96.67 



7 

27.3 

98.89 

96.94 



8 

35.6 

98.46 

97.03 



9 

41.2 

97.67 

97.08 



10 

56.9 

98.88 

97.24 



11 

63.4 

99.95 

97.30 



12 

75.9 

99.55 

97.43 



13 

80.7 

98.91 

97.48 



14 

93.5 

99.88 

97.61 
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4 62 -ik L_J ^jl 10.1 Ju^ll U^ 

a! 1 4 Jjjudi-Q c5^) ^ lajudll (, Jjjalk ^jJJ j'j 

<_g>*-»-iaV I (Va*JI ; ./j;L«J3 2.6 <_$l 4 100.0 — 97.4 • J^j (JIjIjolI 

** ** ** 

CJjjuiXO j 0 Jajudll L_J jjalk ^jJJ 440 Ak l_) 

cjV *K£* jLi J 141 o^j 0.5 4 97.6 - 97.1 :^Vl 

£.IjjI ^3j 4^J^_juaJ 3 juo£jj c ji O^ 0 -) ^9 4-lais djLudjj 6 (_£jljajJ (3^^ 

♦♦ ** 

. dL)lSjawi 4_}2 2 ■ ^k-N. - ' jj| /j^aj k .1)121 (Uiilall 



0.00 20.00 40.00 60.00 80.00 100.00 

Aju 


i Qjk^li L_ijjj'i j dlllrv^l' L t l UiiLLal ^jUl! A\ 20.1 


. (JllLall 3° 4-SjkJI (kliLrjj 4_Jlx9 ^pa|^tlLaj) 

, ... * £ 

(JajUjojU 46k.t : A jl'N ^3 4.1 (JjkJI ^ X^oll (Jj-Q ^)oC.l 

A HJ ^>Ia I^A L^- ja Hj A '» (JjAjojI ^ic- <*—lV ^1*^11 ^9 
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<4** ."?%0.5 JJ IJJ*' 4 J* ^ J liU" JL. 

.11.1 J^lj 5.1 Jj^aJI 


,%0.5 cJj-oJ' t»Jjc. i-Jj-ia 4 jUUj 5.1 Jj4aJl 

** 



A 

B 

C 

1 

C_J Jjuola 



2 

% Jfii 

^ 96.67 

3 


%0.5 

4 




5 

A*j 


f 

L-J j) jolLQ 

6 

0.0 

98.67 

96.67 

7 

27.3 

98.89 

96.81 

$ 

35.6 

98.46 

96.85 

9 

41.2 

97.67 

96.88 

10 

56.9 

98.88 

96.95 

11 

63.4 

99.95 

96.99 

12 

75.9 

99.55 

97.05 

13 

80.7 

98.91 

97.07 

14 

93.5 

99.88 

97.14 



0.00 20.00 40.00 60.00 80.00 100.00 

4 U-s. -all A*J 


%5 l? M 11.1 
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<Lojui &A& c A\ !a& ^B Jaliil) ^jB Cj^Ja) AB 4j! Ja^V 

(J^axJI ^jl U^ 5 .^JjA^Jl CAIbjjj ^ 4 -ulnll A^jJjuAq 

%0.5 ^jIjoiJ Al\^. J4*J BB L QJ,^>\1 C_J jJjV J^Vi 

♦* *♦ ♦♦ ♦♦ ♦♦ 

Jj <£*-Vl c3-JI 2.96 J\ J t99.95-96. 99 J\ 

liU" JI>JI AjUyi jS, .^jS 0.82 Jl csl ‘97.67-96.85 

. 4 jjA^J) Abjjj (_ 5 ^ S A^J j ^LxiiB jjjjlIj "?..ji] (Ja 


^ a 




- 1 AliixJ ^)j£l <LljLlJ djUaia^Q ^jojjj L ** ^ AB±j (jl 4 -ljA^Jl dslLjjl Cj£^aJj 

^J^Lui ^JjILq AjA^j I^LoxILujIj 4 j| <AU 3 c. ialjJaJj 

j ,^jjlL<Jl ^ic- ( '— 5 lIjSj C - AlaJJ Clsls-j^VI AlLojV 

&AA ^)B jJ j 4JiJ (JLgaJjojIj jl£J l^jLojaj J 

• 4_x-sal^J) (AjljLnll JjIAjj (JaxILolaII dsjjBl 4^ajaJl 

V] i l^ajL-aa. 5 a 1 eA^Jl AjUAjj C-jUlS^j (j£J ^ Q x^aj <juuBIAa 11 aAA V 

BjxJj .SAjLaII 1 *jUI£J *LljudLa 2 ^n l^lA .jL&C* ^jjail 9 l^>o (j!L<A I^jI 

. ^)J^I £ l x^B-baJ 


0k*» 


7.3.1 


«.]>?.SM <j£ cjI£ 14I jlA=>V (Flow Charts) oU^' ^U=2a^ Ja 


*♦ ** 
X lull 


^B 4-LoiLoj (Alii 4_l!Lal ( 3^9 . LuLlJ Lq 4 lLax 1 4 qV^-v (Ajj^Ja^Jl 9 ! 

djUaia^all aAA ,, ^B ^LaxJjaA e - x. ll^aJ 4 (AjtjjJa^J. q C 4 -uJ-u.i : j^A 

^ jujIj -lajia^ ^4 qV^-v dsle-j^Vl J-lLod] 4 q\^-v ^ <jjLlJ J)j^j 

Jaia^all ^juoj <^5^1 4_lL<i*Jl A iq»*i ^ A iq»*i Qt&x Jj . 

AjtjUill ^ 1 Sj . l^_C- 1 LxJJ CjUaJa^ ^ 1 ^JJj^aJ 

cCj|^)B aIajI ^Uj c4 jqWII ,, c4_iLjAjou 11 CljUalxk^ilt 
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JJ 

jLftJj -4 4 ^ Uat&j djUaJa^ ^ (J^Aj 

kJj^al AjljLoi 6^£. jj^QJ 4_d) ^j| Vj 6 A-^.1^11 Ixjj Jj^QJ (JIa*Jjoj 1 Lo A^jjoi cj 


. I^-Lq All joj 12.1 dsUaJa^a 





JLojtJjajl ) c 4 q \’\ - v ^ (Jjlxij ^ll]l 4 qV^i-v a\\ ^Jj Aiixia! 9 

~ ^ 

^ 4 qV^i-v el djl^ia^Jl (j4J Ai£)lxJl (j-lLdl Ja ijJa^JI 4 qV'i-v ^ ^ ljj| 

l^_j ^ Lilli cl)^^ /d^l djLLa* 11 j (JjIaaII S?lLa 13.1 lS)^3 • ajLoaJI 

' ** 49 

.AjujjAaII ^^lj Cimll L_ilAill 



_ t"il ^ 4 . jl . : .~i j J 12.1 
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.2 




tiUVl 1.2 

^ ^ i 

Q-g (Jj^all ^3 .2 

.aJV^II ds(i ^lS;Vl o* *3 

. ajjSj >^-9 .4 

. (JLoxiluj ' *5 


fjJi3 2.2 

(JjIjoLA ^ C1AAa*-1(j 2l 1^J1 ill ^LoJ (Jolil 

♦♦ \ 

dlLuSoSlj S^Cr L^aj^k ^jisUj <^_fl jjoj IjlA 

•Wa 4± axIIulaII 


uLjjVIj la^uailj 42.131 3.2 


(JjLouJI (_5^ (j^aj^k C>° ^j-a[^k ^-3 (_^jjjjJall 

cJ^lj . l^IjjjV I j li u>>\! a <9^1 
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u_Aj ^ a)j^' a u ‘iw^ 0-1 a)j^' ' A -*£ ls ^*-} ul3^ *4idjj ( -®l*il 

•iw^ 0.01 ^Jja' (>1411 dj di^' k&i 

l a a . L_jj^JI ^9 ^Jaj 4-£^)2dxll L_jj|^All ^Ic- cJ*^ laJjJa Lo) 

<_5jLo) j ^Ult ^jjjUaII *t^-m9 . ^>j£ 1 JajjJalt jl£ ^ISjVt tdJj jl£ 

.UjS 14.4 J ^UJI A^mlt c> U^ j&\ UjS 12.15 

(jSj <2 litj •djjxj ^*11 

<14. 5ft H" 0.01 A » j J.2*_I( (. u£j a! /cl Aslj <2c- Lk-a QA-sal^ 

♦♦ ♦ * ** r * ** ^ 

\laj) . ^jjAjS \i_x-al c. ^jLajJ (jt ^jJalylsVt 

*♦ 

. 1.2 


C_j\jJjVi CljLjljai^ 1.2 Jj^il 


v4bV> 

jjxil 

±0.5 

25 

±0.05 

15.7 

±0.0005 

2.567 


Theory and Problems of Technical Mathematics , Schaum’s Outline : j^a^l 
Series, McGraw-Hill Book Company, New York, 1979. 

jI^SM 4.2 


42Ll9All dldC-V I Lo& dldC-V I ^jlc. jj 4_C- k)J}ll (JjIjola ^2 (Jaj 


.. * 

X , Lua j 


^j>Q ^cliL s^lL 42 lJ 

Ubddc. ^j| C vW JJ 6 4 I dj^ic. cbliLo .L_Lau]lj 

AjLjojJ l fiulc- V tLoLoj 4 10 i^L^l jl£ clO 

*♦ 

LoLoj 3/4 (j-o 3/4 (jV ^ Ljajl ^JLasj l-louIIj .pljjl 
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(JLoxjjujIj I^jc. ^9 AjIJ aliljVI L - ^ j La (jl V] ^ja 

j& bb*J1 Iba (j\ ja c2/3 — 0.6666666 Cy* ^^51 A^i*.!) <L^alill 

j»A>' LS^ L Sj^ 4-^ j44 CS^' ( -4 u ^' O^*-? C& C5^D^ ^ 

• jb^' 4^4-^ 

^Illt AjI^JI A^ukltj bIbc! ^A diLoalji (jc. ^Illl l£ 

.AB^lt SBj*1^a ^hall CjIjJI l^IjjjI ^Ic- ^jlajj 

** ♦♦ 

gjJajqixiil du\£ 1/16 CljLoJjuailu A^kj.lA a^lajoiA Clljl^ Ijj 

. A Jakllt &BA (JI^aII . Ja^3 (JajVI (jA 1/16 C_Jj9l ^II^. 

ClllA^yLc^ ^ja ^1 £a Ij^L^Ia (JaJ 1.2 (j^JuJI (JjIVuxiaH (JjJa (jj 

cA_a^X- ^x-sail (JjJa (J^uojj <^1 lie. IbI toj ku^ l 

.(jijJ 2 ; 5/8 (jl 4<-a!ilc. jjSI ( _ s la. ? i t(jij] 2 ; 9/16 

(JjJall ^ja L_Uj 3 A]^ (^ill L_j[^Jl jU 4 Ujllkj <Aia]l ^jc- 

** ♦♦ 

^)l^Lo (^y a-llsj ^A L-J^llaAll lilj Ajj ^1 L laB3 ^ qjq^v \1 


** ♦♦ ♦* 
♦♦ 


A^xjAa (jj^ jl£ ABB d}tB SjJajuOA (JIaJ^LojI L_L2lJ 4(JjAjbH L^LjJjVI 


.Sn* (jijVI (jA 1/32 -j 



iL5 jjjii Jii« 1.2 


£ 9> £ 

^3 Cllli^ AilSJ dluul ^ISjl (_la«IiuU 44_i±i_}aj <_JLa*jjoil (jjaj 
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>><w jj J l_j|^J 1 JoJjJa ^j£^al .AJLoiaII ^15jV 1 c^llj ClildjJa 131 9 .^JLouJl 

^jV Cl lLoaCLaJ 131 1 laaJl JLuaJ ^Llx-aJj . L-jbuda. 4 AaC 

l^j-La&l /_jC- JaAl Ja3J .^»l5jl Ajuojj q! AjjLgj laJ CljljjajL^Jl ^Jax ^ 

Well c1j 13 JajVt eec ejea^ WiUJl 5JV I (JaiMmo *La^a o . “ULuial] 


^15j!)U bLl^aij jp£l 4joi3lia <, all | xJak4l . cilli] 1 *jlj JAxJI jjjJlj j 

.AW4I Cj|j 


4JVe» *!j f tSjVl 5.2 


« 


CjIjI juoaJlj ee*_ll <5e elejj VI c_i^j 4CV ^ ^ 4JVell c!j13 ^ISjVI lei^ J 
^Jc Ajjjule 14 J] 7 (J-a Sele laJ <JjojL^ 11 dlVVli -4 n>>ljj\l 

^alijl <j^A3 «i fiCjea^Q djLojLiill 4ie ^c^j &J1311 <? <jujLill 

e*j ee*_Il ^kjj J L-ia>j Jill ^lijVl eec eje^e ^gjj^jJall 131 .Ja33 
elec. VI ^JVell c!j13 ^ISjVI ejealll ^j^xh^u ( ^llll eel j311 j .^LuLoiaJl 4 11 

,<jjj^ell elecVl 4 ^oi ^ja^ill 4-Laxll^ball <^llj ^je c. aliae AiLiseil 

ds!3 ^ISjVl ^3*3 c<aj3ell elecVl J l^Ijjj! ^ ^ec Jj Jajj 
4 judij ee*ll l^_l J ^)iaj3ij c^Lise ^lijl 2)^ ^L^ldl <jj^V 1 ^je3 (j^j .^JVe 

. jj^VI (jjSell ee*Jl J ej^j>all Well cel3 ^liajtl 

4_jjja3ll j /lejixj jj£ 1 j^3 AjjjjSjII elecVl J 4JVell Cj 13 ^ISjVt eje^3 LJ 
jl£ 131 La^ J^-all jlilel elli*--all . ^)\<u^y 1 <lVe cA 13 Ji ^JjVl 

^Je .4jjju1*_11 4_L-alill ^Jj q S s Ajjju1*J1 4-L^alill 9 "le^ 2 k^o 

V ; .<SVe cel3 ^l|jl AjujI 540.0 $ 540.2 (jleexll ^JliLoll 

eexll i£jf^ ) ^5^11^3 .AjjjuI^JI <lx-alill Jj J <lVe 13 J^-all ^jy* i 

Wj Je 0.0325 eeJl U .We C3t3 Jjl ^ Je 0.325 
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^ye> 6 LoAic- li ^)jj^all ^jf' 9 l V« »2JV^ dll 3 ^»l5jl 

. 2JV«^ Ija 540 ^a*_I 1 ^2kjj c(JI!l<J1 (Jjjjuj ^ ^ .Ajjdc- ^.L^ali 

459.8 ^A*Jli - jq.^i\1 ^ 5 jLo)J ^Ult jjjAllt A SAc* tall &AA (jA In x dj 

** ♦♦ 

tJUlaJI 0 La ,Jj .*JVj dj|j A ij AiX 3c. 460 ^ 3j jj3 

♦♦ * ** 

^jl £^a 11 <*-JjjxJ ^ Lode- 2 J£juuJ 1 ^ JaJj . I A ^)L^all yf' 9 1 

• AjuoJJ La ' .all Jl (jj£j |j]j 4 jjjJj]| ^jc. loa.lj 

.(jjjbaJi jl^a. 4Sj t5 l& jljC-Vl g4 3JV.i]l dllj ^lajVl .lie. A^kjj 

a3' erd al)^' u'j ‘iw^ 551 L?j'- u y 3 t^ o)j u' li] 

♦♦ ** ♦♦ 

550.9 <j-« S3 551.1 jr° <31 ( _ s l»all (j)3 ‘*3 0-1 ^-4 

4*3 ^4' j) *s3 551 lsj3j 4jl 3^ 4 b>“ 1 " 1 ls>?-j ‘33 

551 ^jjq jl£ 1 a] <j| (j] . aJV 3 dll A 

.551.0 JiilL aaJI <jt£ cd^j <SUi 

2JVa 11 dll A ^ISjVt AjA^A Qj£j ^)JC> (J^l^l SIaI 2£a (jj£j l-^Aic-j 

(_£jLoA AJaII (j! (jAaljjal <AlJj £jldll L_fljA-salJ|j -2 jjg x^a ^)j£l 

Lqas 347 2iLaLAll cJliLall (J-ujuj ^Ac< . aa*_I1 £ a^» j C. i 

u3 J cfi*i 33' 33 ^ 4T3 3i 33' **-i) J 

.Loja 347 Aj-ij^a]lj l g I j-n . in i_sj^-j dia 346.6 j 347.4 


** 

c La 


? - .f 


k-lj .ajiA 0.5 <a^j <jjj (jl)^ 1 <3^ 3=^- ob ^4 tAJLuA 


(jjj ,3 dllL _jA La3 .’<^)j4 102 <_J^jill f ‘ j ) j (jl 
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/jl (jljj-ails *4 “LW-21 dllj ^lajLM C-lE- (_£jLoil 

j 101.5 u^ jljkl ji> jl£ lilj .SjiJ 102.5 ji 102.0 jt 101.5 

£ 

102.0 4 liauu j j * 102.0 / J c_jj51 4 102.0 

* * * ** * *♦ ■ ~ ^ 

i_j_)iil (j£l ‘102.5 j 102.0 (jjj <jl£ ‘AjLLo 

‘Lus Sjj 2 102 o3jll o 1 ^ 'j'j .SjjsI 102.0 JL— II ojj 11 u 1 ^ ‘102.0 

£ 

cjli ^taj <ju;I (jjjil oAj -i«2 102.0 oi^' 

.Al)h 

: 4 jai yiaJI jk it 

12 l ‘ «a^)C. jbi Ijj ^£J^a]l SjjLcj 4&je- k.Lui»a )''ka La '. AJLjlA 

(_>a 3/1 6 j Lajs 22 jjlSj idiLudjl 3 j Li^a 


:4j^c. J] dl>^ cA$^' Sjlail' :Jkl 

.22 ft 3/16 in = 22.1875 ft <12 ft 3 in = 12.25 ft 
^ La .271.79687 ft 2 ^akl Jc. ^ M> kl 

'-a ^ 


tS i Cl lli ^13/^1 lie. ^glc. a^C-luiolS (jlllc-la dlsuJaj lal 

•A nl ■ ..-v U CliLlLaaJI 
♦♦ ♦ ♦♦ 

^ Jjllall lift J] kjkl jjjJj C-ia-l :^)klj ^ • 

.<ai JaLM ikl 


271.79687 oJi 



♦♦ 


(Jjlkj t<lLbaH sLa 
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• 271.8 ft ^ Ai^*Jl (jj£j tdlAjj ciil3 ^»l5jl AjujI ^1] 


? •• k f 


^J^Ul (jbb^ll ^)l^Lo L - Lud^Ill A9j*_ll Ia-1^. ^ (J ^la ^jl ^Jjj dlj) lAJLuLA 

.Uti 22.1875 j UjS 12.25 Ai>Jt a^J \ ^ .ju^A \ *;*L] 

♦* 

Aiji-Il qIj. 1^. (JljJat pj^'N/a 4_II^J1 g3a ^3 Ja-l^&It 

l(j\ 4<*j \j)!\ 


P = 12.25 + 12.25 + 22.1875 + 22.1875 


^Jj 68 • 875 ^ • Ajjlilll ^JLauJl g 3 a c* ^iLlLj 

.LjS 68.88 A^mll c^!3 f\lj\ huj ^3 


ji$£ 6.2 


^ill ^lijV I (jj£j Lo^ic. q .aJV^JI cisl3 ^jc. ^ (Jax 


AjujJ 


- ^»l5jVl 4^1]j A 4^al £jJajJ 4 L^Utl ^)LujJ ^^1] C L_fljjaj 

43,560 4 jSLjVI a^Ijoi-g ki i cj acj 13] cJliLJl Jj^oj 

** ♦♦ •• 

L\ t ^ 44,000 J] 33*11 c*IJ3 jj 3 4 <1^3 ^j3 ^3 33 ^ J] tU^S 

LgJUC- j . Jtlll ^LJl (*^1 C5-^] 1 L *5 ^ ,>^1 L <l,Wj ^311 ^)JI ^JjfL 

5 l 5J^ -y^' CS^' f^' ^ ‘5 (> ji^al ^ O&J 

c_LJal 4 \j 3^)3 ^5jll cjlS 131 9 .Li 2 kjj C 5 iiL&]t ^Jllill ^5^)11 (J*-^.l iLoLoj 

33*11 ^(JliLall ^Ic. .aIU. is^ 0 ^j3l 4 Li2k jj <jl£ 13U 4l a2] 

£ 

jj-4; c^j Jlj <40,000 ja <Wj ^lj fij j^c. Jl 43,560 
.43,600 ja *Wj c 43 f liJ ^ m Jlj <44,000 ja ^ ^ 
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LjjjUxit 7.2 


jc> ^uxjll A-iiu 4_LaAjiiH £_u-sall <5 4_Lala.ll djjjljaJl ^)Jjlaj l£J^" 
(J^q JjLiJl ‘jjoJtll l jX (J^oajjujj 9 .aA^joj *jjX x^ll jl * 6 ^ 1^11 

£_U-sall ^3 J^oalLujJj /jj* j^all qI *jjj£ll jl^C-Vl ^3 aJV^JI A^oJ^aJl ^l£jVl 

4 4 u^ll <^llj CliLoalLail ^ ^ .4JV«^ Ijj jLoSj § AjjjuoC- Ajujj ^5j 4_Lajl_iill 

(jAajjujjj . ^LoxJl ^J1 dljl£ aJV*^ Clsli ^»l5jl AjI^Ij jV A-LojI^JI ^JaLoball 

dlli ^alijVl jl (Jj^all 1^1 - 1 xiajl l^ jqiflj 4 4 u^ill 4_LaLtll ^iAxlill 

^ ^ 2 lj 13j cJliLall (Jjjjuj ^lc< .Ajl^ifij 1 jj. ^ (j^ ^aLtll ^ aJV^II 

liA l^j .1.0 X 10 6 ^n^Uj ^ Aj 1,000,000 

J^tll jc< ^)4xJj .6 (jJ 10 C_3jA-ia Ajjk-sali . 1 ^. 1 j I^^Jtlll (J£judllj J^tll 

:J^L ^ CjI 3 ^ISJ ^uj aIU ^ ^akll j4^1L 43,560,000 
A.jqj^ j ^l^C-Vl (JJjS ^ij (jl c^ljlc. c^^aLtll ^nallll (JLoalLajV .4.356 X 10^ 

.A-ijLud^Jl diljl^a 11 s-IjjI l^Jjl^j 
:bj' S>^*J 1 tjja 


10 ° = 1 


10 1 = 10 
10 2 = 100 
10 3 = 1000 
10 4 = 10,000 


10 _1 

10“ 2 

10“ 3 

10-4 


= 0.1 or 
= 0.01 or 


1 

To 

1 

loo 


= 0.001 or 
= 0.0001 or 


1 

1000 

1 

10,000 
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A JajoiJ ^1 c<iajaiJ ^Ic- ^)joi^ ^liLo ^ja 4 jojI ajjudC- (J^j U^ 1 * 

• L5 ^ • (J^V t fijLuo] ^iiu 4 *LatLa ^Jj 

1 10 3 1(T 4 1 

= — and — - — = 


10 


-3 


10 4 


£ £ 


^Q-^j 4^)J^] Jl 4^Ljja)Llill 4 4 u^\K L—JjjJa (^J4^ 




10 3 X 10 5 : 
10 5 X 10“ 2 : 
10 -4 x 10" 3 x 10 4 


10(3+5) _ 10 8 
10 (5+(-2)) _ 10 3 
: ^Q(( - 4) + (-3)+4) _ ^Q — 3 




\ bbl^^j ^J9 j 4^a 1*J1 ^nx-il] 4 qV^-v ^ Aa j ^jl ^Jj aLiijVl L_±2 

• (J^V I *Lgj3j ,, £ T " -J (JjjV 1 9 ^jC- 

4.0E3 X 5.0E5 = 20£ 3+5 = 20.0 E8 

(JaLqIiI "x" ^jc- Jk AiL^la 4 ^qjj 

^3 "X" ^jC- 4uJal» , Uj>iVlj 46 Jju^JI Sj3J L -JjjJall j ^15 jV 1 L_JjjJa ^ja 

l" ." _J ^jjudxJI 6 j3j L_JjjJa]! 

4.0 ■ 10 3 X 5.0 ■ 10 5 = 20 ■ 10 3+5 = 20 ■ 10 8 


♦V 

pJjuoflJ 


I^jjoLojVI ^}Ia L£J^ 4<4ja)Ll3ll 4 4 

10 4 , 4 ■ 10 4 

— - = 10 1 or 10 - — — — r = 2 ■ 10 2 

10 3 2 ■ 10 2 

10“ 4 c 4 ■ 10 -4 

= 10“ 6 _ — = 2 ■ 10“ 6 




10 2 


2 ■ 10 2 
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L-L^J 4<JjajL}£H 4 9 4 jjj£. ^ ^l^C.1 £^)ia 5 I U ^ 1 

jl s-IjjI fijjajJl jjIjj Vj c tg jaiaj 6jjai*Jl Sja 

4 ■ 10 4 - 3 ■ 10 3 -+ 40 ■ 10 3 - 3 ■ 10 3 = 37 ■ 10 3 

= 3.7 ■ 10 4 


4 ■ 10 4 + 3 ■ 10 3 -» 40 ■ 10 3 + 3 ■ 10 3 = 43 ■ 10 3 

= 4.3 ■ 10 4 


48 



.3 


4juLul1| 


tiUVl 1.3 


. 4 oV^-v *\\ AjuUill dA. 1^.9 .1 

•<_£>*■' cr^) <_>“^ <> > cA^' -2 

• ^jjoLis J£j 2 jjjLoll (JLoxjjujI .3 

^jl X^^JI 2 n 1 JaS i nl j 2 jajliL<i) 2 -C-Uali J oaV 1 <• A JUd^ c> u^' *4 

. 2 jj 1 L<A 1 2 _J 9^11 ^jjoLiill 2 ^jjuj .5 

.iliHlj ejallj q 3 j !1 jjj (Jjjill (jLull .6 


2.3 


.^jjoLiiH 2^^ dA*i^j diLajLiill 

2 (JjJjuj ^^Ac< . (JjoIJLaA ^&2ax A ^ic- ^2jJaLalt 


,2Jj^lall dililaiJ) (jjolAil Jj^K 4 6.^11^11 ciAA/j! ^ <T i AjtjUill 

<Lallj (jj^2 ^jt ^jjoLlill jl djliljaLAll 2JU> C5^J 

dsl^jj (jijVl 3/64) I jjjo£ (o^j 0.01) (Jj^VI 


• 2^|;jA (JLqjLLujV 1 <XjLa21 
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JaiuJaii .6 


fcUJI .1 


-7 

.8 

fj4i -9 

A^iLi^n .io 


A^LoiaH .2 
sjl^pJI .3 




.4 


Sji« j' (J&M) ujjit .5 


^JduUiij Cjl4jlal4 3.3 

A ClllC^J AC«|j)^]l ^3 (JaUCII 

4 A Ajj-il£jV 1 4 A ljli^.1 ^^-ajojJjI Aj^^iaVI AjcUlII 

- ^J3 (jl lA tll£ L_fljjaJ 5 .SI 4-JjCll AjjjaII 

4 A t^Iai^St ^3 ^jjoLiill Clsl-l^j4 ^ja ^)Jj£ (Jja-ssI ^)JC< i( *— lC-lxia Cii! 

£_9j ^jjoLlill Clslc^j £_1 a^. 1 ai^j j>k ^Jjjjjuia ^jl V] .Aj^^IaVI AjCUI 

( AjSjja V > | A_iiL jll Ali^il £_jtll( (Jjjl£^Jle ^ajai3 (Jjjlc. (^5-^ 

Cl ^ j£j j .^cJj. . . CjjUll j SCjLillj ^JJjUla CikjJ 4j^la .fclSlIj 

. ^iAs-aII gCA ^ja C^.1 j ^Ic* aC^lLall diLiV^ll ^3 ^JaxJjoiaII ^jjoLiill 


•• # 


1.3.3 


^Jj 4 l^iQ^ ^j>o cA^lJl ^A JUlilV • •" . (JjJaljj JlilllVl IaA jl lix ^ Ail juiaII 

IaI .IaC3 5280 (JJjIjoli Ail^J^ dililul C3 Cjjjula lil .(Cv^.1 

** * * £■ 

A (JaULaH ClAi 4jcla3 (J^Ia c^IIIaS .^^judll ^cLaII ^jaIIa]) ^ jxj3 (J^Iall 

♦♦ ** ♦♦ 

.(^iLaix LaA^lS j_yajx Jlj (j^lall) Lauj 1 1 q 8.5 ^jljjljail ' Z ' '\) e ~~S 

.(mi) J^]'j (yd) SjjUIj (ft) ^jSIIj (in) J^y\ ^ 4ilai43 ajuUJI 
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AaLul^I 2 . 3.3 

AjjLuoaJ! Aju^aSi tgib Lq ^Jojuj A-^Loia gA^j lJjjxj 

it" f in 2 i Ajljj>o AiLauJl ^a AjuUill a^LouJI cIjI a^jj .^JajaJl 

£ o 

(&C) Ac-lj|j]l ^gk (JasJjoiJj .«i]...mi 5 

• 1 *j^a LaJS 43,560 j1jVI (_£jLaLlj .4^Lui<all 


Sjl^l 3.3.3 


a«v^A Ajoia^, ^Aj -*gA' ^JLW j' AA - 1 Aj - 2 («A S)t^Jt Aj - 2 

LjVjjl ^9 AjuUill £ A^^ll J A^kj^l ^AaxJjoiaII 

• AjAjA' 


^A SA^HaI) Cj 


^1 4.3.3 

(jjdLudl j .jUuVl ( aJaL ^ ^)1 aLq C fl>J 

JjjIUI j jljjVI A^QjJaAQ ^j9j .^cJJ •••ft 2 j in 3 ; ajx^q AiLau* j& 

Q jiliJl £_JJJ (J^SUlSI I^-Lq CIjIA^. .: (JaxILuA 4Aj£jJ>jV 1 Aj^t*-ll 


i> ubj^' 

IjJL^Q Ludjj 231 AAj C(JliL<Jl (JjJjuj ^^Ac< .AilaiJI L— lX^Q AlVAj Cljl A^jJI fi^A 

. 1 (j^LJl • *^1 jil (JjLaill q^IUlSI ^ 


ujjit 5.3.3 

AjuLoJI (jjj]) Al )1 a^J)J . -aJUd^Jl a11£11 Sj9 AjIj cj^-5 

* ♦♦ 

•ciA^b (As A) aA'j A^jjVi <^a 
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SjSIl 6 . 3.3 

jAjij J c£^' 4Ij (^A Sjall 

♦♦ ♦* •* ♦♦ 

<iaaj | ^IgJUa^J I^jAjuj 9 IAjjjD al^lil AAjsla l - tbLdlS tix-saj ojSlS C_<L^a 4 a 
^2kjJ V (jV 4(j\jj§ "fijSlt" _J ^gjoiJ Lqj . l^Alliaj 

Jj 5 (jx_a]l ^-ajoijj .^jj^jt (J£juj ^ic- (Jj cAllJl 

4L_jlj£ll I2& (_5^J ^La^UtlLoj JU^IL Lajjj ^IjjLolLq LoAj 4 (. 3*_a]l 

4 1^0 \ (JiLo filler ^^11 {jc, ^)JxJj .Sj£ £^juJ 1 (JJJ ^)2ix J L-fljj oj 

• <j^'j 'itt^'j 


14-411 7.3.3 

jJnll 6-l^jj .4 n» a 4_^.l_juixi ,, jc« 4 QjU Sjiil ^l^Lo jA jJnll 
4juLa2( C1 j)^j]| jU lil .A^LauJl fi^jq fi-l^.J 4 (JJJ*l^j ^j-G L_U^JJ 

cs^- i»A$ ‘<H>* U^j ‘£-J>« <-A' cs^- i>^ g?A 

.^i] ...£p* 


8 . 3.3 


' Cj 1 ;j 4I <>» ij .^*^441 (J^ajS/l g?* l>j^' 


** 

^JJ 


iCi^jil 4 Time ^jIjj aaII s^bUa 

♦* ^ ♦♦ ♦♦ 

ujxj /g-^-3 a_21^J1 cj li^lt LJ • Ajoi 2 j (3 -0 jn^b 4 Tide j 

*♦ *♦ 

A lA jud^> 4 nob 6jljjC-lj (Jjuia 3 ! ) L) , a3^ l iL^aj . 4 _iLg ^]1 &AaH ^jC- 

4 _Sj 3 a 1 Ij 4_ijl!lll AjtjLudl) Lol Lo JaJ^l] 

.4x»Laillj 
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4^1 9 . 3.3 


(JaaIU ^a^ll AjtjLudll "ic^jaill Cl)l-l^.j (3^9 . c>jllj 

.4c. lull ^ 


^Ualutft 10 . 3.3 

JxS ^j^Lo)) L>° ( W^ (J-a*-!! ^cJJJj ^-C-UaljoaVI 

i(D) AiLaui ( F ) 

M/ = DxF 

. (JlilijVI ^)l^iLaJ 4 ^qj 3 L_JjjuiaJ 11 4 ^qj 3 ^ic. O^Hj 


«• kf 


Las cLo^i 12.0 £^2 100.0 IajI2Lq Sj 5 Jxs ^aLojI lij i aJLula 

?a^Jj ^5^11 (J-axll ^)l2Lo 



W = DxF 

= 12.0 ft x 100.01b 
= 1,200.0 ft ■ lb 

12b ^2 .12,00.0 ft " lb cJ-aC' a2b J>^jl 


V^jj / LdC. /*Ld *Loj / uul 4 jU 


k .. 


** *.f 


Su2 400.0 (^jIjojj illvn &u2 10,000 ciP.3 ^ <j^.Laj ;4JLuu-4 

•* 

^iLuui l /> ' jt~ jj .jjilt (_Jxa«it ji.iiLa l*a .^iai ^Jajoi , _\c. Iaj^J 

?*ja 100.0 
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:Ja2l 

W = D x F 

= 100.0 ft x 400.0 lb 
= 40,000.0 ft. lb 

^a Jj 400.0 SjSlI c . ^Jdij cAJLauJt &ja ^ 

. Ia^J ^Loj^U) £ji]l 


•iS^ *0 , 'l3^ ~^~ — ^ £- 1 la!i x i<V t ^-C- UaJjoj' V I laxjj 

If DxF D 

P = — = = F x- 

T T T 

Ax^LLaSjgjV I jU C^Ojjoill ^A £)/T (jt ^-S] 

** ♦♦ 

£ jj 

a_ja]i 9 AsLui/H (_jx t_ij£jp ^A A r -' L."' , A' I /jj jjjjj ILaj . Ac^joJIj 


jaIujI S^jlJ 100.0 lAjl-lLa ajS jj C- Aa^Ij]I A r - 1 jgg . .'V ' jl^La La 1 4lLmA 

? (j. ya j3. ^ JLLi. La-lii 12.0 AiLoia lg 1x3 


:Ja2l 

DxF 12.0 ft x 100.0 lb 1200.0 ft -lb 


T 2.0 min 2.0 min 

ft -lb 

= 600.0 

mm 


^9j .IgjS Ali.1.21 dlb i»*i<all CjLi ^.0 qa t— u£jj ^gJb A r i Li**' . • S aA^j <jt Li'vV 

Jla-oll jA ILAj .''Aiia^ll i 600.0" jA iAJLaJI oLa 

♦♦ \ 







dj|^a.j (jl jfijj .Ja*JI Aj 3^4^ <_S-^ cs-^3^ 
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** Aaf 


lAjinii aj jc. s>jj 1 60.0 4 jjj <*jj i :<GL^« 

?Will a^ILi^M jlAia U .aIjsa 0.50 JXl f u 1 4.0 


:JaJI 


D x F 4.0 ft x 60.0 lb 240.0 ft - lb ft ■ lb 
P = = — — — = — — ■ — = 480 


T 


0.50 min 


0.50 min 


mm 


SjSU 5 AiluuJl ^»Aa]i V 5 *_A UjIkJlL. XJ I A JOI LajS (jV I ^ LiLaJtlul'l 

CliLlj AAjLuJI aJLoiaII c - 1 !a\ , „ l AaiSaIIj 

( j -a aJLsJI &aa ^ .a^sa 0.50 cDLk hjiA 60.0 <_£jLujj Igi-a JS (jjj (Oj 

J_jA aJLuiaII (J^j .SjaII A_aj9 ^ A^j .^3 Uakll ^3 p jS $l! (j5 a all 


P = 


DxF 

T 


. _ ,. 3 bales 60.0 lb 

4.0 ft x r x “ rrr^— 


= 1,440 


0.50 min 
ft -lb 


720 ft ■ lb 
0.50 min 


mm 


.aA3 1,440 A_iLaJI oAA ,Ja A-a^ljll L. , u jll 4 r-.l L.‘\ , ,57 I ^jLluj 
f jj d£d ci)j JA ^ 0.50 (Hk Jidl y^l jail aIisaII 

.(3 bale x 60 lb) 

(_£/Lk (JxmJ! t jlxj. Tal Aj^Hi j^A’ Ia) -Ar.l L.5 ,,571 aJLui^II oAA ■ TajJ 

^)JJ 3 U utia ^A La ,‘jSj .dll^pj dlLLl A 1 Wi , , 57 1 , " 'ar.l , Vi ‘ l g ~'_' r - SAaII 

*Aa]I jl AiUall 


** Aaf 


^^Ic. 0 _>j 4 60.0 ^gsLuiJ Igka (JS (jjj ^ajj CllLLl (J^I~S d (Jas. LI :AJLu44 

i <6 A tAAlSA 0.5 (J-4 (jlp 10.0 JC/Lk ^»A3 4.0 jl^p- ^J^ aa ^ LjjC- 

?A^U1I A^UkLu^l ^3 lillj 
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D x F 4.0 ft x 180.0 lb ft ■ lb 

P = = — = 720— = 72 


T 


10.0 sec 


lO.Osec 


ft -lb 
sec 


* .all 


.gk s^.JI (_Ja Luijj jSj c <■ . jjjLuJI 

♦♦ * 

aAA <Ac« Ualjuj' V 1 A^qjS ?■ ^-Cr UaJjaL^U SA^j AjjlllH 

.AiL^la . dslA^jl L-ia>J cAkAjoill A ^gjallj 

Jj^j 5iLb] tft-lb/min l$ja sa^jJI La^ 

lAijs^ aaIj £'■^3 AjJtlJI a1aI*-aH .aJaUcaII 


p = 


4.0 ft X 180.0 lb 


720 ft -lb 


10.0 sec x 


1 min 


60.0 sec 

= 4,320 or 4,300 


0.166 ... min 
ft -lb 


mm 


jJjjd ^(ALo Jkj L— l^j AjI L>A 3 * (jkiAJ&It AjjtLa I (J^aaII ^ja 

A^_jLu1a AS^tc- j . (Jsl &Aa Ajaikj ^)IALa *Ac«liaJjaj V ^M 

AiLauJi u £a ^}jiuj A r. 1 W*i . nV I i‘* 4 j\ .AXrjJaLoll AiLuuJS Lajj-2^ 

- ^jjA 6 -Loll j plkj A £. jJakxill 

.oAaJ! £-A 1 i 1 Xc^. ft iAiLabali 9 Ojkll ^U 5 l l2a^> A-C-UflJjuJ^ ( 1—buA ±L 1 ( jLuall^lj 

^J 3 j .A-C-Laill ^3 (JjaIIj SaIc* <c^)jaill ^jASlJ tAjC-lj^ll CllVVb (Ja*_I 1 (j^J 

ca!jA*_1 I ^jl£ V I j cC1j1a^j]1 ^jjxj l_l^j aIL^JI Allj 

£ 
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I ^J Jua ^ Q (J'Q* 11 A ^ l Jail a I ddl£ lij 

DxF 
P = - 


T 


* ^ ■ ‘ ^ * 1 ‘ .all ai& ^)jj»~' 


D 

P = F x- 
T 

<■ _ '-v j 4 <c.LuJI ^ (Jj-uIIj ojSLa ^_gA D /T (jl ^1 9 

1 mph = : j& ^jUJI Jjjaj J*lc.j .4iAill ^ 

U1 l*ij J*l*ll Ija ^cjljjj .88 ft/min 

ft 5,280 ft 1 hr 1 mi 

88 = x x— — 

min 1 min 60 min 1 hr 

t'LlUjH q]~i. ‘ • • 4 t~- 1 W' , n\' S 1 _ '1 . .I-V (j^OJ lil 

P = F X S X 88 


^3 ej^ia Ax^uJI ^A S j J a^j^ia oja] 1 ^A _/^ d 


' 


. <4JS ^A 88 ^ 4ua]'j 

<0*1 I 11.3.3 

J> *'j^' s j2 jAj ^l;j ^ Sj3 jjjjiaj ^jfr ^sJn 




: al 


To = F x LA 

Sjill F 5 3I To d 

5I cJ jA LA j c'^jLilllj 

o' CS^] • ubj^' j^>® ts^j L> 
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u U ‘U^V' J j^j Sjall 

. ji LaA 


** 


AjtgJ ^Jcr SyjJ 50.0 IAjI^Lq SjS vlai ^jC. ^jxJI *AiLut4 

?^a^3 1.0 AJjJa JaJj ^tlLo 


:JaJt 


To = F x LA = 50.0 lb x 1.0 ft = 50 lb - ft 


." ^^.£yJdl 50 (J£judllj L_U^ L_jjj^Jl <jt 

0-^-J u' ^ ‘®J^' L $\ ‘^j' <0*1' ^ 

^Lqjj ." 6^jjJ ,^jS h iS/j 1 AiljauJ) cjj^ C-l^j c_u£j 

Ajli cjliuj 5 ) .I A^y^. Axj AjI c3J^ 

iAjtSjj ^)JjJ 6jS ^A fjJI (jl ^J] jylzije . ^j-Q <-aj (Jaiil 

.Jllijl (jjj QA Liil (j\ (jl^J ^j*JI (jlfl 


(1) : uli?^' cs^ J^' (O^ '-‘Aj u“4^' u£^' i> cs' y 

( 2 ) s‘ ! ‘((»-^ 0 . 5 ) dlLij) 6 laJj ^tlLa Sjlgj Aic. (jjlLj o_)j 2 50.0 

2 ) (jijl 24.0 aJ_j 1 s iajj ^bia 4 jl$j -lie. Jjjiaj 15.0 


TOi = 50.0 lb x 0.5 ft = 25 ft ■ lb 
To? = 15.0 lb x 2.0 ft = 30 ft ■ lb 


:JaJI 

( 1 ) 

(2) 


•(y Jj*^«) y& 2 <iuj' y yj y- yki 
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cSjLM 12.3.3 


, Ic-jJjo! jU c^joiLail <C-UaJjujVI <jl ^ 


♦♦ 


*JaLall cj^oi .(Horsepower) ^L^aJl y>> 

4 i.Ul nc^S oA^j , _A C$4M' uj ^jl 11 Jtill 

♦♦ ** ** ♦♦ 

-iaa . I <jjUJI 4jl£ja~a (■ an^ija] (James Watt) JaU Uj£ijl 

■la.!^]! [_gj\ ■N- jit (JjL^aaJ! (jl ^lilliallj ^Loll £~ajp 4 L l 


ujSj lilllij .Aijapll ^ SjjjI .*& 33,000 J*C- jlajl 

♦♦ ' 

La! LaSj (jt x^a^Jl j Kc~ UaJjoj' V I 


Power fc-OT) 
V min / 


1 hp = 


33,000 

V min / 


Tt\ or lhp 


/lb -ft 

= Power — - — I x 


1 min 


V min / 33,000 (lb ■ ft) 

Jlaaloil (jlfl 4 ft ■ lb/min 2r-lU-'..,VI SJl^j (j£j jjJ |j| 4ii Jia.V 

oj .4>r^ C5 i»j V 1 hp = 33000 ft ■ lb/min 


*Lal*J! (jU. II <ljla^a 


hp = 


FxD 


T x 33,000 


CIiI^ixIiaII « g.1 Jafcj sjj__)j-aa lit j lift . (Jjjsj dljlj dllj 4j^l*-al <_JtL« liAj 


^jjCjl^all JaL-uj! ^2 ■ 4 r_ 1 jag, .J jib /4 r-l Wl. .J /jl ■ aa II 

£ 

(JLaXJjojV^ I4&J • ^Lc. Uajjal V i 4)C. lAJtlll] v _^J^ ^ ^11 , "iL-sS^ H J Laalm l _jA jJjS^VI 


'4A 
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F \ c D (jt L , i^aJJ l^Aj 1^11 dll^jll 

‘^.^Lq T 


** L.Z 


is^ul 60 'g la a-la.^]! i j ) 9 ^ajj 6 l)_'^^"' (jfr - Si jj hjlaj 1 <1 1 »£ 1 4jLuu» 

?4A}3.S 1.5 (J^-i. ^al-SSI 4.0 l^C-liijjl jl^a- 


:JaJl 


P(hp) = 


fx/) 4.0 ft x ^6 bales x 


60.0 lb 
bale 


) 


7 x 33,000 
1,440 


1.5 min x 33,000 


49,500 


= 0.02909.. or 0.029 hp 


4_ij\j 90.0 -J Jj <aal31 a.la ^jc. iSj^- l)' J La ^Jl 
til 0^ 1.5 ^ M 5 90.0 J c> .tt&s 1.5 

(_]LaxIljail <■ . '-v j j| (Jjlaj <■ _ '-v J L \ ^ Ijr- aJjIxaII diLa*IiuJ 

(_)^alc- (3-aJtjjail Ijj .^CjlaJ ^jLa^a. Jl A r - 1 Jaj. ■ .'V 1 t ofo-v ^ (^lalc- 

JJC- t-J^a. a 90.0 AjjLui«a]! 4_iLaj>]l S-IaII £-a 33,000 cJjjali]! 

Jjjaj <_J-alfr AiL-ial jV I • a1£joui]I <_Ja. V j . g-ia. ■ ^3 

- L.oa i “'1 il . aa. AjuJoj ^ao] AjjJaiA c t Ajjl*-a]l ^11 ^j-a ; 


hp = 


F x D 


4.0 ft x ^6 bales x 


60.0 lb 
bale 


) 


7x 33,000 ^90.0 sec x ir— ) x 33,000 

V 60 sec / 

1,440 


49,500 


= 0.02hp 


.aJaxILoia]! dll.la^i] L-luil IaII Jjjajli JaIc. A a j3 JJaj A_ijtill AjiijjaiS 
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t>jl I J-%5 egjUJ' t_jluii. 4 j3 jjSjj 

£ £ 

•L?jM Jij ^c-lkLuiVI ^JAJ (Jjj^j (J-otc- (^JLqjLLujI jA liSVI jli 
** * * ^ 

i o W ^J1 .ajCImU . £llj »’W- \\ * ■ . 


33000 ft -lb 33000 ft -lb 1 min ft -lb 

= x = 550 

1 min 1 min 60 sec sec 

“tajLui]! 5 JLoiaII iljA (J^alc. (Jl <aiMi nlj 



F xD 

T x 550 


1440 ft-lb 
90.0 sec x 550 


1440 

49500 


0.02 hp 


i JA J ^ /ill Ac^yji y sk }aJ 1 (JLaaCiiailj ^ 21 L-jLui^. j 

jjJii] kljl*-all oJA diLaauxut J3j . (_gjtiJI jy ^ (jL 


■ 3 


(Prony Brake) cPjjj JU*lmb oj]jj ^jSM cjl£^all Cul£ 

.1.3 


•, I 



^iiyi e-iji 


.(jjjjj 1.3 
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ubj^' jb^' Mb- 4 aw Jjbl ^ cb*bJ 

Aija-ajj .^Uiyi t5 l& 3bbj SjS jJjjI i—uiiJi qa ajjIj (Flywheel) 

^jl A 21 t 'jL^aJl AjA^j K-J^aII ; jijjA Afr_^uij AjtSl^i ^ic. Aa^U^U SjaJi 

:4JtiT> aJaI*_a]Lj £lj£^ 1] _£jUJI , ';L^asJ‘ ^Ja*-l tliiJaljjj - ^ -lS .all 


Bhp = 


FLN 

5252 


I^aLo Ajts()ll £-[p eb^ 3 _>a Z/ j iS^jjlllj SjaLo Apjlill sjall ^^a F 1 dip. 
AiiaAll ^ ojjaILj ubj J li 4 ^ J ‘f-^b 

.caIa^jII cajIj ja 5252 aa*JIj ‘(rpm) 


* A ;\l /jl . ^-»-. U aJaIs-o ^ya aJaIx^II aAA ‘ — lAl Ail Aal 


1 hp = 


27T 

rev 


xF xD xN f xD xN 


33000 


ft -lb 
min 


5252 


1 hp 


<_b*j Ailauill ^Aj 40 ^)jIa 1I ^)la3 <• 0 - ^ ’ 4jt3()ll p(p cb^ d 

♦♦ ♦♦ ** 

. IgX^Lk ( d^o £ji]| 


** 


1,700 jjAj IaaIjj ,Vt Lo :4JLuta 

^jjjj ^j<L* £ (p Ail^i Ajfr 'i)j2 8 (5jLdj Sj2 ijAA Qp. ALSaII ^ S;jA 

18.0 bbA 3 
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:JaJt 


FLN 8 lb x (l8.0 in x x 1,700 


Bhp = 


rev 

min 


5252 
_ 20,400 

5,252 


5252 


= 3.88 ... or 3.9 hp 


.J u^aj J\ ul^ll jjS :U^X* 

♦♦ ** 

fiuJ 8 -51 (jV (JsVl / Jc. 4.5V (JL&xlLall 4 4 judilLo 1700 

■ *♦ 

±0.5 uXs 


*♦ 

-aJJ 

** 


4iLuj CIiLuiSLLo a ~j» j 5 .ojiij a . 21 ^jl . .aa. II 

ajlfrl (jS-aj si] .^jfr liili 4(_biaj Sj 3 Lli^l lil 4jl 

I^gJti]! j]l ^Ic- ^3*11 jjl . ]' 4_jtj£ 


Bhp = 


To xJV 
5252 


V] 4iilj^] cg;Ua]l ^jU-£a^Jl j)^)J ^_A±>Q (JLqJLJjujI ^j£^<l5l t> Jl3 b> 

( 7^o 4j3J ^jj£ 1 4 :> ' v w \\ 4jSLJ 51 j 4_ijIj^A11 CjI£j^o 11 4_c-LLaJjudl ^jjujjILq (jt 

£-a ^jjujLiaII Jaj^llj 4 jjA^J1 C1jI£j^a 11 ±)ljj^ 4-C-Ua!La)l ^jjoIsjj ^ ^ ^ 

^4x-LLajjujV 1 .ikLc^ C5 ilkJl jjjJall ^ (JLoxjjuoIj jl /j|j)jA51 ^I^JjojI 

.li]ja_4l cs^ 


SI AjjIaII 4 A i^Ialail CjI^j JLajlLuuI 4.3 

, JS 4 ALa±Q 4JL±C- 4_^j ±)1 4_pt*_51 CjI^jII ^ aj4j£Jl 4 K 

• LaJ§ 5,280 IjjLubo J^l ^jJals }^g 4^qj (JjjJ 4^1!1a 3 - 1 ^ liJ Lo 
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AjjJIaII A ^ ijJalAll djj^lul 33j 
- A K *\a\\ ^jjjjaijji]) 

^b[^la ^Ic- ^J^- 5 (j! A U)* ^.l^j 

, gJ l^ * ' C5^ ^IjolaII ^Loll (_£jLuoJ ^bllLaS -A i» j^L> 

s^UI ^LVjH ^ cUtiij .^> c> 1/299 792 458 

4 J! Jja^ll J jj.l^J i^ja (jl V] t4_plxll ^jjoLAII djl^^.j 

lil .l^jj^jaij (Jjj^al^all £_1J lLu^. ^)j£l <C.|j)3^ Cll^Jj^alj cAjjLoll 

. jALa^uJI jjj (Jjljal' ^ i^jj>-^l t> 


Wq^\I I . A qV*^ *\\ ^jjoLliH ^ludll ^JaiLalt ^3 IjjuoSlj 

AjjHaII a js ^\ a \ js \\ l fli^>u . aIjIaaII AjjHaII a a jlv^ll ^^joij <*— 

A JxUxiMI 4 qV^i-v a\\ dj),l^jS JLoxJjajl C - illaJJj i^JjjudC- tgjlj 


• 1.3 ^lajl fijjojtll c5j^ 


AjjIaII 4 ^ CjU^jujJ CjIj^Ij 1.3 Jj^il 


10' 24 

[y] yocto ja% 

10 24 

[Y] yotta Gjy 

10' 21 

[z] zepto Jnj 

10 21 

[Z] zetta ijjj 

10~ 18 

[a] atto >ii 

10 18 

[E] exa 

10" 15 

[f] femto >4 

10 15 

[P] peta % 

10' 12 

[p] picp 

10 12 

[T] tera 

10~ 9 

[n] nano jjU 

10 9 

[G] giga Uu?. 

10' 6 

M micro jj^ 

10 6 

[M] mega Uj^ 

10' 3 

[m] milli JL 

10 3 

[k] kilo 

10~ 2 

[c] centi 

10 2 

[h] hecto j^a 

0.1 

[d] deci 

10 

[da] deca 1 £jj 
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ji JLqjlJjujI jib AjjjaII A A ^-9 Aj ^ x^^aH ^jt £a e 

djl. 1 ^. c <aj jlfl a .3 (Jjj-l^JI ^3 ^jaiaII ( 3 ^J i( *— AdilVl jJa^t 

jjj (jjljill JIaxuJj <jAj .JIa*j^M *J±& W 3 

^lajl LS^ 0 ^ ^ C^l^jj Ajjt*_I( Aj£jaaV 1 dll^^ jll 

.2 (J ^ a 


<llyu» 1.4.3 

^jaaSI . ^)Aa]| ^Jb AjjaaSI A a ^9 A9Loia 1] A^joaLlill 

** ♦♦ ♦♦ 

^jaajIiaII (JLaxiljLAiV I AjljLoJI ^ ijjlh\\ (3aj .Ludjj 39 


J 


♦* ♦* * 

lAALbud 

** 


^ualja]' jjc. ajuIAII (j^j .(km) jiajL^IIj (mm) 

• (cm) 


AaLul^I 2 . 4.3 

a . Ix^a JA ^ j ■ .'^ -rt jliaL^a * Jjjoi Lo^ A . A^Lui^jl * 1 ±a 

4 _pl*Ji A .ajiaxa]! ^3 i-ti moM o-lili*-a]l a-l^ali ( j) ,«ij . ..£J^a Jiaiiia tAau^a 

£ £ 

lijWj ‘-W (Ja*ILujj9 cAjjaaII A ^9 La) . ^Jb Aj^jaaV) 

** ♦♦ ^ ♦♦ 

.jt&A 0.4047 j^j^ljll jSjVI 


Sjl^J! 3.4.3 

(Celsius) (Jjj jajoiLoJI ^jb ajjaaII AajJv^aH ^9 AL^aLal! £.1^ j 

Aaa s-IaII jUc. (_£jLoiJ C 11 ^. J (Jjd J^uilu) ^Luj ^Ax-sa ^ 9 j . ^AjjAaII A^kj^ll^ 

IaI .0°C AjjAaII ^Ll^\\ s-IaII A^kjJ ^jluojj a00°C Ajjaa 
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^C = | X CTf - 32) 

: C5 A cs^j L> ALU^gj 


T F = - x (T c + 32) 


^1 4.4.3 

1000 jlill) c5jl jal ^j • jp^ISI ( js & 4 ^ ^ajojLAI) a^ji! 

. (Quart) cijjlj£ll bLJs j~£l ^iA^j . l_i*£-g ^Lmi 


Sjiilj 5.4.3 

^4j\jjj 4 l^jlj UU^l L-Lx-sajJ 4 -I^^LgVI AjJUlSI 4 ^ 

^tlLoj . (Mass) a 1j£11 C 5 ^ AjjIaII a^q^1o1a]| <jl (j^ ^2 tSjii]) ^ic. 

• fijillj 4 Jj£ 1) ASvIaJI ^£3 ^A U.A^J^^ ^-3 JSUJI ^ ^^3 

. £jJ jJJ juoj 4 _^jj3( ^3 4 ]j£J) L_flJ^)*j Lol 

4JjULg l^jlajujt j J l i ^ J 4 n^l-v 4 ]j£Jl " '. jA 4 ]j£j] o^jjLajl L_<Jj jlxjJt .1^.1 

OH or^ ‘t-^^ Jki ^ Aj^jUJI ok • J^-' ^?- is* j4b 

Ui3 CiJ " IgkC-JJUd ^JJJxlll S^Loll 4^GjliL<ll Llg£ jjLlX^Q ^)3jJ ^Aj C^JJ^QJOL^, 

Hibbler, R. C. Engineering Mechanic s , 6 th edition, -1 
4ji£il tS/ji .j>«l sjc. (^k. (_^kij Ikj .(Macmillan, New York 

^A . 'ji ^ Ax j Ik .Allsdll ijc. AliHuid A VKVi j’li Si]j . ^-jl ..nil gs Aii_lj^a 

£ £ 

Ig xAiq*! ^Aj e-Ljas]) 4 _i£j>q ^3 j C-A^J^ ^Ic- ^ ^‘i 

,(_)^ajVI <_J>^ -•■' - >.<11 ^2 ^Ifr 1 ■ jajl 
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J^jl^Ia ^A^lj . ^)il <« ^joi^ 4-Sj£j l^jli^ Lq ^jua^ 4-Sj£ AjA^J j£^Jj 

^Loi^l ^jJa gj jt)^ j^_^oll A ld£Jl ^joi^-Il ^jJa q ^A Alii <jx9 

jSjj AVn*s j . jtli£Jl jjljjj dmiJ (j gj^ % )[\ jljjLaJI ^9 <3 j^)x>q J£ <Aj 1 a 

ji (J^J^' cs^ ul3^' crd-J -ul3^' cs^ ^ 

•J^' cr^- 

lilijj <j-A jaj ^jLjj .>411 is^ Ajj u] •^j'-^' jA £* ®A' 

^JjdAjud ^jloiJ ^1 4 bdll ,J1 ^'ihl dill Sj^ll (jV (J^a)3M /Jc- 
** * ** ■ ~ ^ * ♦♦ ■ ~ 

4^\i-sall ^Ilil! Sj3 u ^jLajj LJJ^ ( (J 9 ^ jl Aa (e^C 0 l^l -4 u>> Sf 1 ^Ilil) 

*♦ ■ 

. jL^JI cSjIuli liljjj jli 

(jjj^j jj-ilS -^JjSIIj V djilh l_j\j£J 1 Iaa ILqUuaI j] 


&Uax-a ^A 9 4 (^) gjLaullj (/ 7 ?) 4 ld£Jl jdJ ^jlllll 

•F=ma 


^ i b 4 1*^11 aA^jj 4^N) jjjdll AjjAaII 4-a jIViaSI ^9 djil aA^jj 

g4 AAj .(m/s 2 ) <*j>° cA j^° ^ s^-jj s 

,-A illill jl ,J1 Klajj .4-Si j; Ajjj L-Lua^Aj AJuo^Jl 4 -Sj£ AjAaII 4 ^ jlV^Si 



: J£jAJIj jj jjj ; w jli ^aaSI jA jli igjLailll 4 Jl 


lx-a 


VI/ = mg 

^Jajuo Aic- 4_jjAajVl illill ^jLaA g e 4 jjjdllj jjAAA (Jill dua> 

•9.81 m/s 2 (jjWi <j^ji1 


.<1&]| t—Luiajj (ajjIJI) SjjjIIIj ojall jiaj aj £^ jju ^\ AjjI*JI 2 /'jlv^H 


:^till ^ i - aaJj j 

w 

9 
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■g = 32.3 ft/s 2 j ja W ^ 

^1) 1 4_*_9^}] (J1!Lq (JLoxIjujIj A ]j£Jl 4i£yL*JI 

^LuoSIIa £j£JI Cj^ 1^j3 

1 4jl9^j (J^tlLojj c^ljl ^jJajjS) .4 ( ^B 1 Adill CLjUl^IjII 

£ jkj (JijujV 1 ljU II 4 jl 9^}11 AjI^j 6 t 

£ £ 

Clljjj ^3 Cln£ j ^jt Fja (J-iajVl (jc- ^i£j 

8 1 . /jLaij c4*iVi^ (jl cIsjlsljj ul3^° L5^ I : ,-i c^Lxiq’i 

*♦ ♦* * ^ ^r 

0.3 1*5 (Jjia . La^C-ji^ 


^S^^A-all Qjj ^)I-!iLq Lq . j}1a 


; o3j c^i t 4* ja P Jip^ c?a 'ip^' u)j -ij-^j ^ ^jVI s >^' 
W = mxg = 81kgx 9.81^ = 794.61^ = 795 N 

S z S z 

1 <Si]l AjlS^j Ajl. ij^a JLqjLLojIj S^a. x^all UJJ L > A juia. <Lul!lH S i^JaaJt 5 

i I^-Lq F r ^LajtiLill £ j5 L-jLud^j 


F a xA a = F r x A r 


** 

C _1 


ij£ JaI .4^aj l iLa]l (Jjia ^A J 4*^a]I ^A t — 


11 ^. 


: |j] ,p a = Wts t ‘Sja jA jjjll J VI ‘F a SjaI I <JV^ 1 ^ill 4*il; *LU- 


Fr = W X 


A 


a 


A. 


Fr = 795 N x 


1.5 m 1,192.5 


0.3 m 


0.3 


N = 3,975 or 4,000 N 


•lPj^ jl£ 4 jl ‘clPjAj 4,000 csj'-pj 'ip-^' ujj u] 
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LxJaJl 6.4.3 


4 .A^ljaLA JlC* 4 Qj> 1^> ^ Sj3 -lai-xIaH 

4j! V] L ^*** jJall 4 -^IjoiaIU fijiill O^ L - 1 i^jJ JLqjLLojI 

J^lA ^lc< CJ4J4J ^jLalJ (JISjojLJIj 4^Pct^ (JISjojLJI 

:I4 .(N /m 2 ) 


N 


m 


= 1 Pa 


O-jfl 7.4.3 


4 LaxlLglAll l^ joi£ j AjjjaII A*a ^9 4>jl( 4.1 ]| CjI^.j1I 

. 4_i£jj>qV 1 4_plxll 4 a jJalxill 


8.43 


iClAdl^M Lo ^J9j . l^jt-lasl 4^oj^Ul SAaIIj AiLoiAllj <Lc«jjaiH 


^JJ 


^0^11 Sai^JX^Il £.1^ j \\ J 4^Lq^1j£J1 AjjHaII 4 ^3 ^LoIaI! ^ JLoilx^llI 

^Loji A jjHaII 4 ^3 <CLjjalll (jl^ lilj C^-C-Lalll 

4 ^ 4 4-C-Jjalll ^-3 ^'jLauH LqI . ^klll/hr^ 4-C-Ladll 

AjSjaaS/I Aj.sUJ! A * .jlalJI £jLaull a^i.j Lai .m/s/s = lll/s 2 Aj^Lall 

• ft/s/s = ft/s 2 


^Upiu-VI 9.4.3 


.AiLoiAJ 4 jj^ x Ja ^ Sj5 4 4 _)>qj«_ 1I J)L^jj 4-C- LlaiLuj V 1 

CIjVI^. r l ±n A A J jIaIIj AiLauJl 9 i^jJjdillj SjUl J^4 4<JjlLall 4 ^ 
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cUil pL I - jlajLUl J l ^ _ ^j]| a£Ium] 1 pSj ta al! diUf^l 

J& <J 4-L^i4t s^jll J V) fi3bj 

Sj3 Jx3 jlwUjo)) ^J4^. \^44 L£^ (3 A *_1I ^A (J^JI J t(Jj^JI ,-A ClAAjol^Jl Cj^ 

♦* *♦ 

- A juaflJ I^aUjI ^3 ^)4a 1 ^iljaiA <j4j4J 1 IAjI^a 

. A^Luill ^3 , 3 ^JIj 4jj4a11 A A 1 Wi x uNf I ^,434 lil 

A ^3 l^llc. 4 \i>>Q^\i A! AxILuoa ClbaU ] 0 AA *filki*>YI 

.^1 ^ Jj^ 1 il^l ^ .±\JA ^ A.J14I 


&1\ 10.4.3 

Sja]l jilj iAjpJI ^ij .^Jiil; Sjill jJjh (jc. JJJ3U jA ^j*JI 

• (N.m) jla jjjAillj fj4l jlL lilj . jl4li AiL i4l jiajj Jjjjiilj 


0L-m4I 11.4.3 

** 


(jjjLiaH jt 




4_a jlilall 


4 ^ jlV^\l ^1 4 cl 1 ja!l a \ IaI ,<4^j4aV 1 <Lplxll 4 ^2 ljaH 

^4^ I^lllA C-J 443 ^JA <A4^3a A 4 JI 4 l^JLA (Ja^IloUj ^ ^_3 4jj4a11 

I aIj L*bJ±& 3^C>1 ^llL 3 ax4joj4 ^"^3-3^ lI^aa!) ^ja ^)44^ ^3 .Jalj 


.(kW) J»!j JIaxLojI 4_llc. C_ijjlx 141 <> 
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.4 



\\ 


uiUSn 1.4 

.4 Jajjgu]) AjtjLudll CIjVVI ^)joj 0^° *1 

,<JaJjoull CIjVVI (JS ^jCr 4 J!Lq 1 e-UaC-j .2 

s5 

. (JjLolaII 4 JajjguH djVVl .3 


f*ti3 2.4 

-^p- 4 jj ji 4 . xJajj e! (JjjlLq (jA Jjj 4 ^A 4-ftM 

4jl9^}11 IaA ^JJJJ. x A x jj! (jjliftf L_u£(jj ^ja L_filljJ CIjV'VI 

^jtjlA l^-llc. ^ 2 ill ^UjudLaJ^M £_£^Ija]| C ijjajj . (JjIaII ^£j) 1 ix.aia]Ij 

<aj k'vM a J AjuUill I^VIaxJjujIj L^L^u j , jllllV I 

^jc. 4 AjsliAll JIaA] iIaA 4 JadjouSl CL^'^hl <jui311a]1 ^3 

- ^I^aII ^jIHa Jlkt ^a^C. 9 *■ t^UC WV I 


4s*\J\ 3.4 

<jj\j 4 Ja&j J GjJjJj \ Ia j| -jiLouj ^uiU i - n^aa 4*ai>l' 

x ' ♦♦ 

sjSj (F f ,) <alk 4 l Sjall Ua (j UaSja^ a (jtSjS Ajiil^l -l^jjj •( jl^jjl 4 -i 4 j) 
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j t, _ 1 u>iq\ 1 w JIaxjjujI <>{F ^ ^LojliLJl 


.1.4 .dsUillj 


*♦ 

AjujJ 


LbJaLn AjlsMI I^ja /jCr \ \ \9*\W /*£aj 

** ♦ ♦* **y v ♦ w v** * w ** 


X ^ojlLall ajjj — X 4 ajl-mll Sjjj]| 



.dj^l A*al jll OUa 4.1 Jlilt 


1 Aiill A*il; 1.3.4 


* 

.* 

Jjj 


^gJkjj g . J jVI jali-alt ^ l- njudj 1 Ajalt CljUijj Ja*jj. 

I ♦♦ 

jjoj *4 laJjauli ClsV^U IILuAUa ^3 . jh Ajjaij ^3 AjJ>a]I cillj 

(JIaxJjuoI ^ja W - ^ AjSLuISjaII Aj^aII 


Sj£]1 ^l;i J>L 
4 -a jIL<J 1 (JjJa 


4 ^ nK 1^1) Aj\a]( 




. 1 Alill A*3l) 2.4 

** 
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F a =\40.0\b 



% | Aaill Jlia 2.4 


AjlsKj 4jl 9) £>iil 140.0 ju^3 ^j^aj Ia lAJLuta 

»* ** 

<-g ^ULJl (JjJa u^J 4.0 cJ^l 3 U 1 ^ 4^ill Cy* 

1.0 


^LajULaH *C 5 ^ j^)xa Aj ^ Ij 4 _ Hjoia 31 g^A y »3 4 aj 

i^JLauJl ci^j *Fcl ~ 14*0 lb Sjillj <>A a — 4 ft ^IAi ‘A r = 1 ft 

.^- LUlaI ! cjjjjj 9 C( JjLoiaH (J^. CjLu^j ( JIaxILujI liilc. 

:F r CjLai^. 4_i*J ^jSII ^jJaeq 4 _LUlaH CJJJjJ L , s y J C(JliLg3t 1 2lA 



F a xA a = F r x A r 


F a xA a 


140.0 lb x 4.0 ft 


A. 


1.0 ft 


= 560 lb 


(jjfLa ^lil! ^ 11 a. 11 <_JtLa li&j j_ji (jLaij lM l^A (_A - A. lia. si | 

lU* J\ ^gifr jj-iliS ^gjUll (jl£ Ijl Vj l ‘ aJdLa lgj3 

.[5.6 E2 lb J^ilb cjljaJl US ^ li* .*1L*1I 
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Sj9 S^Jdl 560 cji ^ij (J^aaH ^ja c4jl9^)11 gCA (JLoxJjujIj 

^jJajjj .1 <ii] 1 CIsUlS^ 4 4j^a! 1 ^jJajJ ICAj .fi^Jdl 140 IAjIcLq 

(J£judllj 4JcUtAll Cl il^ Ijj (JjJaSl ^aC J>luax 

4.0ft 

F r = 140.0 lb x — — 
r 1.0 ft 

4j) 4I ji Sjall ajb) J 4 j)j lWJ' t> cAiyJaii £>A^_j aJcUlaIs c_jjjj, LeCic- 
^llll Scljj ^jlcLo C(J1 ja11 IAa ^J3j . (jJC'b^ ^A 4^ ^-Jjudj ^A 4 

. cIjI^a 4 ^fLci ^4 4 j^a11^ IacJjj ^j£aj 


IjjI^j ^llll AiLauJl cjc^j (j^-^4 c4 4 j^a 1) ^J] 4iUia] 

£a L-LujI C l l 11 (Jlidjl A^Loia jl djljl juiaAl 5 • tiCajI Ia^jIiC^juoj 4jL9b^ 

(Ja^JI 4^)a. 4 x-Jjuj L-JjujI jjj p . cJ^2a ^Aj 4 _ajUa 11 ^ (Jjla 4_jjujj 

.4_A|ULa] 1 (JjJa ^A] fijiAl JjAa 4-jjuaj £a 

Jj3j ^J4AJ c5^ ^AaAl l - IAjCoB 1 4AA]) CLjUl^Ij JIajCLuA 4_S!1a1 ^ja 

.3.4 JLSit ^ u^l( 


2 ^i» ^b 2.3.4 

4j^a 11 4jt^b^ aCA C5^i .4 _j£-dI£ja 4jja LCaj) 2 4AA]) ^ja 4jt3b^ 

^ja AiLaiAll q S^ill CHf^ 4Ja^jj 4 Ja£j (jdJ ^LoIaI) 4-ljalj 4 ^1 £ja]| 

4_ai3 CIaIajCLuoI 9 .4.4 J< Call ^9 ^jaiaII Jj3j c4^jlaAll 4Ja^jj 4Ja^j 

. Ljajl 4jt9b^ aCA cb^ ^jjCa j!l] 140) 1 g 1 JC» ajiAl 
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_ 1 Ajail JULa 3.4 (J^ j 



^ 140.0 lb 



‘Lajilia] 1 ! 4 _aj 3 (j^oJ a jlc. ! .!*_] AjlS! \. ' 4jjl*-a (J1 .aiMmlj 

:AilkJI SjSll 



F a xA a 



F a xA a = F r x A r 


140.0 lb x 5.0 ft 
1.0 ft 


= 700 lb or 7.0E2 lb 
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. 1 4221 L<2l A ^)j£l 2 4221 4jlS1^}] 4 ^ y\^. \a\\ 4j^2) ^jj 

12Aj .5 (^1 cl (s^ 4-^jJuoiLa 5 4-2221^121 4 j\ 21 ^Lojj C(J1221 12 a /c-S3 
♦* ^ *♦ ♦♦ 

Jo^b £^j 2 140 £^21 4 i-> v 2 j\ £^±2 700 g^IaLo (2^^ 2j^2 ift A ) ^2l L , \ Uii 

.4jtB^}ll ^l£jjl 4 l^Q*' .He- 4 q j l^i ^ 

4-ijaij £A 2 4221 4_3tB|j 4^)21 4 _CJjujj JUujVI AiLaui C - 1 a jA IL j 

4^)21 2 Adi]) 4_xB|j JIaxJjojV Uj 12 SflA-a 5.4 2^ 2dll - 1 J^ajt 

♦♦ ** 

.4_i oa21 

*<y ♦* 



td 




-f> 


.2 fcill c> ^ilj ji^ 5.4 Jl^l 


4_Ia£j ^jJa >^4xJ 4 jl9^}11 AjS AjA^ 2 ^jl 

C2j4*j IaIj .2<igUL21 ^]jA (Jj^aj 4 ‘Til'll II £j 21 ^^)A (Jjla C^jl£jjVl 

2^o ^21 4 ladjoul) 2Vlg .4jtB^}ll 423 <2jj4*j c4j!A2]1 <2jIjj£ 21 &AA (j4J 4£/i2l 

2j44Jj .2 4221 jl 1 4221 i^ja 4_*_9jj l^jjj^aJ (J-qju 2)** ift A > c4_}jA21 4^)21 (JLq 

jlSSjVl 4_la£j L5^- UJ^ LaAiC. 4 221 efto^ u' 6.4 J<; ju21 

. 1 4221 i^ja 4jt2j 1^2-sa^J 4^)21 (Ja»J ^C-jVjAII 


CjLc. JJ^A jlSjj'il “Uaiij jLjj ^il Aijill j4>« UJ^J '-o-^e-J 

• 7.4 (_JiuJ! ^)iajl .2 4 js]I (j^a 4jtSlj '“‘J)'. 


76 







if 


0 


AiiSii 


_2 4lill 3liLa 7.4 3^*-^ 


O 


<1SSI jS^a 


_ \ Aaill cJliLa 6.4 


(JLqjLLojI Cj^-J Aj Ale. £jl]l al^jl ^jl Ja^.V 

^Jj AjjjlII Ail ^oJjaua ^)j3 jJ (J^olxJl ^Ac< * 1 4^iJI ^ j 

Aj £9j ^^Ac< 4 2 4-jilt ^j>q 4jl9)j ^ ^ ^aj J I^JL&xJjujI ^jja^j .(JijujVl 

•^VI J! 


3 *M\ i«ib 3.3.4 

^*_x-al 4 _i5La1^ia 1I ^jl j[j 4 jfLjjl^La 4 jj>q 3 Adi]! 4_*_9|j Aa^jJ V 

£ S' 

L-fljjaJj . (JjVi j»lL<lSI ^9 a 4 x*Jjoi1I (J^&XJjuiI ^Aj .(aaJjI! c> 

' ♦♦ ♦♦ ' 

^JjJajjl l^ juiSJ IajLuo lAljL<l*Jjajl ^Illl CAliLai^ljj 4 Qjiln^Vi fljiii J^axlLaA 

.8.4 cJ^joJI ^laj) *3 Aiill 
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.3 Ajill (J liLa 8.4 


! Lo (34i 4 jl3 1^)11 4_1jIx-q c _ ijJjJJ 3 ^LgjULJI S j9 


**♦* 

auj 


F a xA a = F r x A r 


K. = 


fgX 4 

i 4 -»- 


140.0 lb x 1.0 ft 
5.0 ft 


= 28 lb 


(J^a 3 Ajill AjtSl^)] A i^i'Kiall Aj^all jj| (JllLall lift ^_ya 


♦* 

-aJJ 


28 5 £9 JJ ^jl 140 ^ ^ llaJjuiJ . LgjIj 

1—buA Ull J JUlijVl 49 Lola e *La jliLJl 4 Ja£J 4^}^. ^X-Jjuj Lai .Jais *^)Jd] 

.Sjill ^ J] £lji 4^aU 

^JjJa (jl ^CLl/LaII 4jl9^)1( C1sIj 9 (JLajtlLa)! (jda. ^jt <_£jjjjJall ^j>a 

i3 j 2 (jjViqlt 4laaj fja (jLajlij <^jlL2lj 

u* .9.4 J14JI ^ 1S*j J Sjilt ^ u-U5 ^ 

A Ja^j j^ya 4iLoi«]l ^al-SSl 5 (_£jIjoi 1 ‘LaqlLall ^-lj^ tJ^ 3 tJSjjall li& 

■ j&jW 
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^ aJjC* 3 Ajall AjtSl^j] AjuLoiII CllV La»HmV I ^yo 

. 10.4 Jiill 



cJj ^ 3 ( j 3 js ^ 3 ^ 3 4 aail (j-o 9.4 



.3 Aaill AjtSl^) JLojOjujV (JH-a 10.4 


jja-allj 4.4 


4 Ja&j 3 ^ 3 ^ (jSljJ .S^ aJjoia 4 jlS|j ( JaC < a 1 | j 

^jlS 13j ^>^) 4 Aj^aJ a! I j l_j3Ij«^1 c 


l_jV vJI Jaxj 

A^aJJj 4 jlSjjVI 
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*\\ <» L-J^/j^l ^)Ja3 { * <Q ' ^ 

c. ^jlSj tA^ojlLolt L-jV^^ll ^)Ja3 l <Qv cjlS li] 1 -qI .^LojlLoll 

.(^.Ijll (>» ji-^l) < jfLjjl^La ^3^ o^ u ja ^ ^lt ^Jas 

.11.4 Jlill jts! 

^ 1 ft \ 1C. AXoxlLud^ \\ (JLoxJjujIj t ^LiSjj15-ia1I 4j\a 1I ^ v w*^ Lo? 

.cLl^HaI! ciAjs 




j c_jVj-^1 XX. 4 


l_jVj^ 11 <iajujljj s^jJ 10.0 (j jj ^Lo^Ul £ji]l ^(.^Lo La :4 JLul4 

cdjLudjj 4«0 ^)Ja3 ^jLoij LqA^C. 11.4 J<; ^\t /jj nj^ll 

** ♦♦ 

?CjUijt 10.0 L-J^llt Ja3 ^jluaJj 

£■ * •* * 


j? » 


/J jJa (ji )i> jj . 4 o a jail jlaj^ 4J.il*-all *■ - ijjjj , jV 1 o^JaaJI '. 

^)Ja3 c 0 - ^ 4_*ajl^a]l (Jj^Ja CjW L -)j^ -) L 0 - ^ '* *a^jj]l 

:c_iVj.iJI 
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SjSJI h*\j 5.4 

S^£La 11 4_*_9|j ^)3 jj .Ajjtjll 5I JjVl Ajill C1 jUl 9^)] SjSLJI 

(J£judll Jaj) al^jl ,_9 jjjxj (Jj ^4 jfLjjl^La 4jj><a aA^.1^11 

« *♦ 

.13.4 

axyKjJ I 4 j>]| tl i3l£^VI if. ^Ull A^lkLu.VI £ lj] 

t^ljjl a_)Sjll CllUalj ^jJaj LaAic-j .Ai.1^11 (^P 1 ‘ o^)La]l a_)SJI <*al_>I 

£C\JA\ a Ac. qjfull CaUil^l (JLa*jjai'il lift .4-jfLpl ^aa <j^a Lualj 

.14.4 Jiil! jksl .<AjA) 
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He. 


IaaIjj ^\\ 4 jIjiLg l_luAjjj 

a^J 14.4 JLill ^ &A\ a *±\J\ ^ ^ .W gj* J\\ JM 

(jjjll ^jIjolu .C j B j A ^ijj Jaid I^-Lq <j!Aj (jl V] 4(Jli^ 

!4 L flt» .>>1 <J^Lj <L£oiull g 3A / -S 4jt9) ) iS^ 

« *♦ 

fl "=F 


^lc« 4 (_5^ F 9 ujj VI/ < ^- 


ii^. 


.(Jli^Jl 7 ? n j 


14.4 cPI ^ iifJI <4^11 c^ll 4*%1 <*pl\ Sjill jl^Lo U :AJlut4 

545 4jjj ij5 £ij] 


(_jS-aj _9 .3 J-taJI ^ijp JM •^■^ c - d 4.4 J 5 i ' i 'i' l (^p 1 

:Ajt 3 j^)ll “Ujl*-a ‘ _ i ijjj ojlc-Jj (_laaJI £ 3^)1 ^-^j 5 UI Aiill o_j 3 i—lU aa. 

W 545 lb 

F = — = — — = 181.66 ... or 182 lb 
fin 3 


(_£jLaaj Sj£ 4 _lajujl^J S^JlaI 545 (_£jIjoj 4 £- 9 j jjF* l (JLoxIljailj 

Aj!A 4 ^jIjoj 4 AiLaUi tilpJL djSlI 4 _llc- ^iLj ^_5 ill (jl Vt t&pJ 182 

*♦ * * * ** * £■ * * 

l^J^p .44 AiLalAll (JllLal 


JJUll 6.4 


*llj 4 j • (Jj 5 Lud]|j ( 3 ^^^ (_ 1 A^ j)±ulA ^JajuJ ^j 4 jub&ll 

^1\ / £j4ju!aI 1 (J 4 Jjudjj bbjl^Lo J.1^44 4_l5Lljl^_LQ A-jjx (J? J4jaixill 
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<L>T- 


^ ^ JL 

J <LqISj ^jj^ll .*...S ) Ljajx3 .^lijj^l ^3 


. <j>Q 


(J jWMl 


• 15.4 cpAll ^ 2 j 1 ( j ; i-Qjuj^l (jjli 


4-^.1^. <>ij ci±jl£ l ^ joiaj LaA AC AiljouJlj ^aII jy^ll 

♦♦ ** 

AjAaboll C5^i cJL^A] ^)x KS^\ Sj5 ^_lj 

i2 ^jll ^ 41* jk^Ji 1 fu*J\ ^Uj yVI ^ j£*jJI jV 1 

£^311 ^jl^Lo Ijjjl lilj .^ijjLolLq JUl^ Jl Vjia QjSj (jl (^Ifr 

£ 

I(JjLa 11 ^jjjauJl 1 ai-q ^Ic* ^-5*31 x^q (JLoxjjujI lljlo Audi 



-l j!^jU jbjl^ 15.4 jAuJI 

F x AC = W x BC 

U.j^ ^ AC | (cJ'Qg A c^ll^WV | Aaj ^A du^> 

. (JjLaII ^jJjoiaSI jA BC ja AJ 9 H/ J 6(JA&11 

AjlaU <jjxll ^Kll Ajjlt J\ lA Jajtilj Vji 15.4 (PI ^ 1 ^jlt UlL 13] 
AC cJjUJI ^5jAud^ll (Jjlaj c^aj 2.0 (jjC^BC (jlj 100.0 

AjAud^ll ^lc.1 J] pj^UI spl jl IjA^kj 12.0 

l ^ 9 jAj 
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F = 


WxBC 100.0 lb x 2.0 ft 


AC 


12.0 ft 


= 16.666 ... . or 17 lb 


.1 




^3 2 ^juo 1 1 ( suLaJl ^LlXlx -VI a' uV' ^ u' 


AJ 

** 


(Jjjja jjl .Altall ^2 sji]l 1—lLmal l g jjc- Aj^l*-all (JasHuaJ i_i Sjxu 

: jl AaJ i^l-ssl 4.0 BC (jl_j vAjoiaj AC Iiui^l! 
100.0 lb x 4.0 ft 

F = — — — = 33.333 ... . or 33 lb 

12.0 ft 

jj£| ij a i _ilkL jjSI (-a .Jill Jj- 11 Ajj|j li JjUII cSi 1 joiaII j| 

• Ajoij (jjjll ,*ijl 


vi^l j' Ojl3^' 7.4 

j! jllJ JELoj ^a J3UI JUlA 11 Jj^sj jA jjjkJI 

(JaxIlojJj - 4 Vi ^ ]a a jj! ^ ^1a IjjJjoia j\ 

£ £ £ £ 

1 AiaII l^A ^JjaI ^jaj - 4 Mj JajaiV ) (J^Ja lU^> (J* ^ J I^Aj *(jliuiVt 

Cllli fijUjalll 


^ip 4ip. SjU^ll A*il; lA JM-A*HjuJA Ml Iaa 16.4 Jiill 

4 IjaI x^allj JaA^ll jJa (JjaJj c4jl 9^}11 ^tlSA (Jjaj 

.4_ajULaH 
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j 16.4 


C5^ 5 cS^Ja-k Qj^l^Jl ^ja ^jjjjud U^ ^iljoLAll ^ajojJ 

(J ^Jaj ^)la3 L * Qk ^ AjjujJJ *Li£LuI£ja]1 Aj^aII VWuj cJ^ AjJa^ll 

lAiLAjtJl g4a (^jC- J&L& 4jl9^}]1 ^J^Ijla JaxJjuj Jj 

F a xA a = F r x A r 


cs^ (jjjil ^)I.ma F r j ajI^j *^ c ' ^ &ji]l F^ d 




(jjoj 6 j)3o^ (Jjia i4 r « c4jl 9^)H ^.Lp (J^ia AqJ c4jl3^)H 4jl9jj 

.(jjjkJI 


** l.% 


cA £j tlisl 18 csjL^j 16.4 Jlill Juil^l ^ J> jl£ 13 ] : 4 llu* 

JfrlllaJ (jJa. 4 jl 9) (j^AJ ^411 (jjjll Ia3 0.125 (^jIjujJ (jjaiH 
* * * * ** ^ *♦ 

JLaAl S_)jJ 50.0 lAjl^La Sj3 
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F r = 


FgXAg 


50.0 lb x 18.0 in 
0.125 in 


= 7,200 lb or 7.20 E3 lb 


£ ^ C 


(_f\A \ Sjjit >■ ^ Sjii jji (jl 4 -lLouJl ^ xAaAj 

0.125 (jl j^-9 &AA c > nc. Lol bLo^. £9 jj <jl 

.^]jaH cJ^ (3^ 1/8) o*^] 

• A. \ J}}* <Q Cljlj^jjabQ AjC> A _llc» ^UjVI joliSI J ^j£l 


1x4 cjVVI ^ 8.4 


- /Jim'vti 4 la, jjallll dj^Vl C* 1 L L_U^JJ CIjVVI Ixi^ L_altjj 

lAA jUaj ^)Lk &Aix-<Jl CaVVI .^i <lc.lill (Jj Wl j 

.1*-^ j'' (JLoxIjuj) 4 jqj^l i£J£ 17.4 (J^juJI (jl V] 



.l*-a (j^LvU (jlall 17.4 


(j «L^J ^ajIaiIi Lf^ • (JjLabftli <jL^ 4_ju^1_1a 1 Ljajl ajLq JtLoH iaa $ 

^jl fiJjalllA (j4JJ I AA £JjI lilj .^a^iuj i ' i ) 4' _jl^<a L . jl ua 
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(jgjj i)jJa3l ^ja 4_HjoiaH gAA V^iiJaAll £^a!1 jIa^a Ia .SAjS&a A a 4ajL«a 

%* 

Tfijljjalll Ia^IjJ ^Illl Sj^ll jIaLg CjLal^. ^A JjVl S^I^kll (jl c*l|p] 


F a x A a = F r x A r 


/v = 


fit x ^4 a 
A,- 


150.4 lb x 2.00 ft 300.8 


0.625 in x 


1 ft 0.052 


12 in 

= 5,784.6153 or 5,784.62 

dili Cya ^jXo -lie. aJLouiII o 2 a t_iljaJI jjb : 4 laa£l» 

£ £ £ 

Saaxja aJLuja £y* L 5 ^i .^^a ^a L-jLoi^Jl 1 , 1 a yi aJVaII 

(y^Vuh Sj£ Ail ftj fijLijaill Ajl^M ) c^IjaII ^aIiIa 4 _Hjoiaj I ^LqaIj 

•* * * * £■ 

jki: til .*^1 J\ Sjil Sjil 0 jAj tSjjJ 5 , 775.36 

: t 5 ^ A? J ^b^ (jS-oj i$'A\ (jjjll jl^i« 

♦♦ ♦* 

F a xA a = F r x A r 


F r = 


5,784.62 lb x 2.76 ft 15965.5512 


0.73 ft 0.73 

= 21,870.6180 ...or 22000 lb 


♦* ♦* 
IjuoJ 


^jLuu Sj3 jjjfkL ajiA 22000 <*ij JS2JI y 3UWI ,*.23 

.SjUuill ^b- 11 y 150.4 

MjjIaII ujI^jJL JjLum 9.4 

4 _bl« dil^j dili lSj&j cjUab 3 A ‘ cJ^tiauj <jLhc. (jialutJxJ 3^ ^ j 
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. cl) -0 4-^jj £-A^ -2a Hill j ^)|^- 4-iic. . ^Jtill JHoIIj 

c 5 jL*y l^jjj jl Cj.ia.jj ^jl« jljw 4 -LuJjj ^jjjll Cjjjj C3 j^aj Cjj£j 
** ** 

jlLo 0.5 (^5^ ^JdxAJ ^^lijoJl ^^)illj ^bA? 840 

^)I^Lo La *^>Lq 0.95 C5 lijaill A \"\X \\ (JjJa ^£^LaiJ J 4 4 io^j 

^ij <jjtJ jijll ^ L>ml J\ IaaJjJ i— LSkJ ^5^21 


1 ^j]j£ ^Loj^)]l ^ijl 6ji21 


Ij^j JjSM ejlaill 



lV = mxg 

= 840 kg x 9.81 
= 8,240.4 N 



• 3 Ajill ^ja 4jl3|j <_Ja*IlujIj ’ijii]l L-lL. aa ^A Sjlaa . \\j 

"j]| 2 U-n. U JliLa IcAj ,/y = V|/ a . ' aa. ]1 jjj j' 1 6jii 5J 4Jcl*-all oCA t__n£jj 

♦♦ i 

JjL ^juJ ^ajlaJI ^Iji] C5 I*ill Jjlall (jV Uai. 1 $j 3 jl <j£*J 

^)]ajl .‘Lajj]l <ij£ j£j/i cs^j ^ Jaflj (j-° AiLaiall (_Jj t^lLai]! 4_ii*JI ^l_p 


.18.4 Jlill 


89 



-*■ 



\ F 

^0 J 


1.5/2 m. 


0.25 


1.5 m 


_A-aJ)pl AjLua-a ^auu 18.4 

^LjsLxiaj AiLai-Q c^Lq 1.5 <Loj)j (^yajE* ^jt ^jCalpslj 

^jj£j cAa^LqVI Ail^. ^ iLudll ^Lp Ajtp lP Vuai 25.0 

i^LojlLall cJ>^ 

1.5 m 

Ar = 0.95 m + 0.25 m H — = 1.95 m 


F„ = 


a 


W x — = 8240.4 N x 


A 


a 


1.95 m 
0.50 m 


:<*£U! ^ij]| ej$ ^jI^jj 

= 32136.00 or 3.2 E4 N 


£2j 1I £ [p Cjj (j’ ^i>AA£ 840 4jjj ^21 0^11 <xjj £3j c_2Ljj 

. ^ 3.2 E4 N UjliL. ij2 iU2l <Lu>Ij1I aJUI ^ 


£ 


. lilA 4 jjC- JjuJ ' U^L? 


JLix ) l 'Ax y Li/j AllaLiJI Cl jV ^Istdl ^jjj£]I ^-L^aV 1 c_jIj£]I ^9 CllCjj ^ 

. ^2kjjd^ Aid] l * ^ ^ ^ ^3Jj 
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.5 


( SipaYl CjI 

♦♦ 


ciUVt 1.5 


1^_9j-£3jj dslAaVl ^Jjoi (J-a ^j^AlSl .1 


^3 ^ jJjl fijljjalllj (JUualVl 4_1<L£ L_La? (jfLull .2 

•(JjP fijjjj JaiuAallj (JUljuoVI (jC« 4»LaC. 

£jj-i ^j>Q Jajjuo (JS (J!)La *■— jlAaVl (JjaiLajj L_L-aj .3 

. l^lJalak-a ^juojj -Ls • jjklV ’ ,-^Uji 1 ? c^)a .all 
Sj|jA -Ljjoi l£ (^Jjk-aaj djlAaVl (JjoiLolJ <. L-aj ,4 

- Igjl LL-V ^ ojjj -LljJujVl C^)a a\\ 

£ £ 

a a 11 j 1 ** A j|^ LjojV I JAc. 9 Jajjillj c^)a .all A ^jL.ol jja3 .5 

£ 

JaiuAaH Aj-ujj^j AiLoiAll L_sLaia i^ys (, ^gAlLall 

.AjjlLJtj 4-pl*-It cisl-iaj.!l (JIaxILujIj a! \jB aIjjj 


2.5 

4 4-LqL.H Ajjjaul) Ail) ^3 ^C-UaLoj^U A lux ajj ^jjL-sao Ajjoj 4_^j 

dsl£ja-Q j c^lj^£]!j pLJlj CjIjI jjaJI j 
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A* v W \\ <C-|jJ)]| ^Ijjujjj^II AiUaH IjAx-sa^j 

L 2 )ia. ^Llx-ail AsUaH ^)Ju-a>o ^jjgjj ^3 cLo LqjJj • 9 

cLjI£^-a 11 9 AiUalU AjjabQjud II 4* UJIj 

, gJ A .LujJJ^II A l Jal x jjV i (JjjjjaiAll ^2 is^P < '—3j jaJ ^ ^ 

.<cljj]l 

aI^jLLouJI tilL <c.jj)^]l ^2 4-1axI1x.xla]| c!jI£j^q 

djll-Q dll j ClllS^a . *W 4 Jl^.Ij]I ^jLkdll (jL-a^JI djl 2 JjjIdaJI d_s 3 M 

** ♦♦ 

AjuLuj cLjI£j^a 11 ^jl ^Jj b^^j djbb^^ <^j3UI AjjlaJI a u^i^Nf \ 

.^l^UII A^bb^ ^jjAa! Ajjj^jJa iJ-oju 1 3La1 9 4 Ig L&C> AiL^Ia Ai^*_^ ^jls 4 1.1^. 
q^x-1 Ail^aj 4 AjjojLu 2^ I l^ijUa 9 s C1 jI^)^a]| ^bjl 4(_b-a£]| I2& J 

.Aj 2 doll AjjuaJ j ^&II ^j-a^kj ,, di? AaSjVI djljLaiaJl 

I ♦♦ 


J^jlSI Aj^Iaj 3.5 


AiUall) JjSjll AilL ^il4l djl£ 


£»*?> 


Allla 


4Aili-A ^ j2 y\ (^p^J cilli b^bj . AjfLjjl£.La AsUa ^J] (a^Ll<u£J1 

♦♦ ' 

a 

^j2 Ja*_da]| .JaijJall l^L&jJa 

4 Jajujl jjj AjjIjjJ a£*J^ ^J] AjJaaJl (jjdj£-<2l A^ja. J 

O* SJ31S JSt Adbj^ 1 ' -1*5 cJ^ll u^ii ISij (Jib * 1 \ ^ 

.4 ilaaJI A^jaJI 
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j^\ (. ^ i uA*»a 


jJjJoll Jjaj* 1>»JP 


c ^ £.l_lac< 


(Jj^ajll 


^ 5 _ 





Ajlajoi 




O 


\ , K 

d) jju^a pjl£ 




p.il*Jl pi <a 


juj^xill pi -v i dllil^ 

\ ? 


jjjdll ^ 


. lU*j ci' ^ 1.5 


c!jI£j^q (J-^-S cIjIAL-lq <LuLqj a^j 

^jljiajujl ^J] cJ^^] *1 

,'aa\ j3oj>xiV 1 ^Jj ^j5jJ1 4_lo£ Jl^d] *2 

.Jj3jllj c.lj^JI £>« .3 

. j\\ j . 4 

ClA^)^Q ^9 4 l^ii ii lj j Ja^x-da^ll oil j *5 

• Jjj4l CIjI £ ja^ ^ JaUjJajV I Sjl^i. AhxjiljJ jl [oJjjliil] Ui^' 
^j^uJa -ki^all ^ <l»j^ ajljj ^1 c.lj^Jlj JjSjll (jl>ia.l cS-ijjJ *6 

- A ilc- ajB ^SjJa-o ^ ^Vs ...Is:.- 4 U. , ,'V 1 
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A£p. A^j^. (J^ljAll 3 ^aC> • (Jj^-ajjl c - liAaS .V 

jj_lj ubi- 2 C^j oA^' cA - -^*-^' Uj 2 ^! L?' -^“bj- 2 

.Jal^ll 

• tdp-all dl^l 2^'jj -8 

JaljjujVl ^LlC-ljj £jj 3 idll-l^VI <^ilj (JjoiLoliI ^jj!isj^)la ^Jtill ^ Wq^II 

• JaljjuoVI AjjIjj £jj 3 j 


^Sn ^Uujt Sjj^ii 1 . 3.5 

^j>q ^jJxjLoi ^yc ]a^,Ij JaljjaiVI Alj^> (JILqj 

(Jjk-sa^j 5 .JaxAallj (JlxAdVI^ (Jjjj^l^VI AjIx^ujIj JIxjuiVI Aj|j ^^A^. 1^11 

4 L>J dj£^l] -Lai jjuoI AxjjI s-IjjI lajl fijjS-Lo]l <UjI<u 1 I AjIa^V I ^\l |Afc ^3 

: t ^ A bu/il JaljJ;blj .^b^' b^ u^bj - 2 

£ 1^-11 q 3j3^1l . 1 


b» .>> .2 

AiUa Ail jJ j 0 J^a 1I (JlxAjj .3 

(jlP^VI ^j] Ijj *4 


^>Lcu-a ^jflj 4 JlijVI -bjA ^ .CjIaOU ^till L i^a jllj 2.5 J^Aill (J^pl 
JajA) ^IjjI ^3 . tgiLail ^Jj ^IjJajujVI ^ 5 -lC'l L>° (Jiijjj (Jl^^VI 

n JaxAalljj I AjuoJli ^j^juA (JlxAuV I ^3 q t (JL^ aV I 

lax Aall £3 A}j .(2^2^! ^1] £.IjjI A. jj^lajudV I ^AjJa lax Aall 

£ £ 

a ■ .a j^-iC- $.1^-11 t lg.La.lj ^3 Lax > ^aLI (j-« ; ^le. 1 s& ; 1 2 ilj Li . AM ^ jli. 
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JjS ail - ^Uu^all dllA ^d3 lg 1^.1^ (Jl^jVi 

(Jijudl , (Jjj^aj .IxJj ^C- U^ 1 QAkh 


Jj5jiU e-[^Al jj^ ^ ^ ^Loj^a 3^u cJ^laj Aajd 

Aj£.lA£ ^^Aj e-j^Al (3^*^ lS" 1 !^ l5^ u] * AjjjJajuiV) i^ja jJa 

^)ldLo ^Aj Aj| j)^xiiV 1 (^All e-l^gAI ^)ldLo ^ AjoUJ ^^Aasu ^lill 4 

** ♦♦ 

d I^J Laid) 4 jlL&^a 3odc< A^C - /ud ^jl 4 Mj At i i3i \ Cft^ } (^All pj^Ai 

Ia3jJ ,d]l ^-C- lAaJjud V I ^jiaA^J 4 ae-lA^l) ^patlajlj . (j^aAl Aaidall 

♦♦ *♦ 

. sA^Al ^_d^ ^Laul 4_La^aJl l-jUjojI Cy*j - ^ 


^\jtl\ ^Uwt 

a i aIx^q I ^ 3^ ^ 

ju^yi J^yi e 1 ^ 3 Ji^yi J^yt 



0 ^ 3 ^ 3^3 ^cj^aII a>» > >i s jij ^i^ji^.1 ^ 

^jjddAll ^9JL3 Jjlji^VI 


_JaljjujVl ( _^C.lj^)ll Jaljjujj 2.5 A"^ 1 ^ 


c/ JuO^ JjSjIIj £J> <jl ^1 [>iiia -0J>4I ia » .^ Jajw jL £ 

C0J^a 11 A“»» daJJ iAajjaAl l^A (J3La. ^Ac-VI ^A] S^jC- * 4 Mj JajoaV ) 

Aajjud A-jtgJ ey* (Jj^^AI CJjjkj Lode - 9 .4jj|^. A_ 2 kjJ ^AjjJ tAJalit dajl ^jj^j 
^jc- Aaidalij (Jl*jdl (Ja-^^j iAjj^JajujVl ^A^ L 5 ^ cAai-dall 

^ 5 1 c_JjjujJ )AU -4 j<yA<jA A^Ua J) ji jl) AiUa cJ^>^4 ^tiLa jA (JUddVl 

Ax-UaJjaiVl (J-aiflA J] 31)^"^^ Aax x>> 
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Ajjjoill 9! Cl)l£j^<Jl j .A^jUII 

Ajoj ^lc> (Jst L-jjjoilll £_Lo djlila. 


1 k xaJ 


C^ac. 4_Jc. ^1] djlal^JI ^ac. Cl)]jlc. (j>i» J ^}2^J 

Ajj^lajujVI ^ P L>» jJall S^ljj ^Jj ^\l 0 J^a1] ^JJjoJI ^Adll ^JjJj 

* £ 

^Jjdj£^lSI ^lc«l ^-lajoi ^Ac» F £>^3 L>» i>>\\ ^Jjjoill cL)Cj iM cljJj .SjAA^ 4 x^JjoiJ 

*i4 AIa^Lola ^aLojj 

lb 


F(lb) = ?(— ) x4(in 2 ) 


JajjalSI 1,1 a ^^-AjoiJj . Ajj^JajujV I ^Ajja (JijaiLM L>» jJall 11 a ^JAjj 

<\\ CjSJI aA Ua <ja (Jj^JJ ^llt Ja^jailt ^Aj ^r^.1 Wu^Nfl JajjCd 

■ ~ ^ * * * * *♦ 

.JukiK*. 4ilL 


** ** ** 


£ £ 

^Lcu^a 4 A_C~ 1 W’i l i\‘ | Jajjaj ^9 AjI jJaxxiV I (Jijai) ^Jj q 

gI^jL &CjC. (j^j . Ig-La CIaIjIc. 

- Jull^ L^jlLa ^jjfL) c5^ ^Laj^a ^}JC. LUj CjLj 4^Ac.V! 

- 4 iLax It jjSjIj ^Ltix^a ^LASJ gCA . ^bLlII Jajjaj j^A 1 lAj 

. Cllix-sa^. C9 (J^j-LSI Cj^ixJ (jljj pj ^11 Jal jjujI AjljjI (jj£l cillljj 


L\j£j\ 4^U 511 Sjj^l 2.3.5 


die. 


Li ^111) -LljjalVt ^Lilt AdLallt (Jjiuaalt Cl) I jJ^k (Jj. 

fij fCj ^jjdJ^aiS (JLL^ ^ CIaLjjAII ^jLillI cll^^oiL A 

\ ♦♦ 


♦* 

^a,2k.1 


** *♦ 

1 l^xx) 1 
*♦ 
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tJajjjudV) 5 "LljLllll a ^jlSjS A^cLi j - WqA 


^JjJajdl 4.5 J< k>i * ^ L_fljjaj j - ^11 plij 

cJaljjujVi *W ^3 .^jtjLudll ^LoL^allll A JjujJJ^II L-ajUajj; 

jS JU.j] CliLoLojk-sa A*Aj 

J ^ jJJjljJ yP 4 10 (P^J (^J Cjl;li]l iiillj <> 

•3.5 J< judll ^laj) . j \ ^jjJajgjj La^Ui£jl s-IjjI ^3 2 ^Vl 



_JaljjujVl *1>! 3.5 cJ^-^ 
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Jal S jjj 4.5 Jl&t 


^ q 1 (JjalLaul C q kSI i^lij 4.5 

<jaiij CliSj.;. ( J^t ^)ia j (Jl^jj (J x -^^J tliA .JaljjaiVI 


^jc. /Jii jUtAj) (jA^. S-Aj ^AJ SjjA]t L_flA-s3j l.llj L_fljjaJ . IjJ^j 

A AaC. ^Jj (J^jA^VI jJa ^JjJj . S/ 5 I L jbud^J 4 <Lj! ^lajaiV 1 (jJj 

Ajj ^Laj^a J^u 4<j!^lajajVl (JjoIj (JC- aIxaj) AxJj • A^a 

^I^qajojI ^qj . ^jjAaII ^|^a ajIc. Jai_xiall ^jjj Iaaj .(Reed Valve) 

Jaj* jJa^ll AjS oJU 0d3^ (J^^llS ^lI^aVI l jh 5 a " 

S' £ 

pj^JI A\^ >.* (AHAJj - A. *lj x ^ \ ^Jj ^JJjAaII ^jjA ^ a!c> ^k A^2kj>dl 

. A^ia Ac-LudJe (jjl^J 4 _JIaH AjSjllj 

4(JLkjVl <jj^J Jjlij 4 AjtjJajoaV t al^jlj ]| jl^i^ljj 

^_£ AjJ C(JL^.aV 1 4-jij^J 4_daij (Jl jcl&\ AaJj l^JLJLLJj 

(Jj3JdjS 4 JJjJq]I 4_Jfr ^5 Jaju-iall (_)^aliaj! ^Jj ^ic.^/1 &^aLuia]I 
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jjc. Jjajllj £j> 

^^-Ic-t ^aj 4£^}aJlj ^JjoiJj ^aUlII 4j|^J (jlij LaAic.^ 


. JaUt jJaJ^t (Ja 


-aaj 


^ l ilx. 11 Aliixilt 4 Jakilt Jj^aJj (Jjj^laVt 4-x>ajaj ^Aij 

1,1a <. Lx-ajj - ^ *^J JajaiV I ^QjJa 4x*jjaiJ JaiuJalt AtAjjS C(j}|^iaVt (Jj^-aa^Jj 

^ji^iajajVl ^-ic-t (jc» /jn^ ^11 .^n LoAic< 5 .AiUall AiljJj (JIxJjujV I 1** vW Aj\j 

. A_)Aa SjjAlt IaA c^AtaJt <j* jj C Uo£J L_fll£ ^jAAj 

A j^c. ^jt t i(jA*jA coital AS <jt CAAa j i(jji£j*l\ CAl£\a CAaIc, tit 
*W'j .Sj2j 3I jjj> JLkjj aAaC. J \)kij -a-^-'j o;jJ jb J3 ^al^l 
<Alja> ^tt ^3 t \ Sjyj\*9 \\ fi^,li£j tLaul Jjj^iaVt ^cjt^j ^)Ja ^ 

• JajjA j£J (Jst ^-C-UaLoit aSjJ, JatjjujVt ^jt-illt lAlja ^tt ^jli ^JatjjudVt ^C-lj^lt 
jla 4 (jal^all J>a*J S;jJ JS £-* AiUa iJjJj (jl>Ti.l aAaC. Jl l_>ki ^ 
L ^\j^ IaaIjJ ^llt (AIL ^aI jJaj <Al^a ^tt )1 a ^A aAlj!l<Jt A il£Jt A^Ualt 

Jatj^Vt ^bjlt 


cjI£j^a]| ^tjjt 4.5 

^ jj <5^ Sj)jA^ (JUtAoVt CAl£ja-o ^A CAlS^a ^IA jjuoaj^]) 


AAaj 4fijtjjudllj JlxjaiVt <AJja>o L5^ ? . ^JjjA '^JJ'^) xAallj (JUuajVtj 

.5.5 cJ^ A*itt ^)Jajt . (^jla A ^ ijJaAo j\ ^Oajujt^J lAjja^lt (^JaAjj Jj5al* 

<j 3 CAij CAIAjA AJajaat Aj3 ^]t AjAaj (C \. aj t ^u^llt JLojiJjajt ^laj 

*♦ 

^3<a]| (3^ 3^ ^'-33-^j f'ljjl ^3 JjSjil 4 1 ^aj j 
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,<JjojLL<J 1 4 la^Ht JjSjllj 0d3^ '^ucu!li Ja ljujJj 

^ 1 u - n. \\ \ /jaL^ 




_<j|jj]\j jjjUJI ^iJlj ^U. 5.5 


dA joA jud^> ^11 Cljl^)^Q ^«J Jj3 ejl ^ CliLo ^IslLq ^jjoi^Jj 


^Ac, J j3j.ll O' 0 ^1 ClA^.lii^.1 4_nlj £_lia!ijajJ L_J jjojL^JIj 

4 oK*n <JjULa 4 A-jsLuiaVl 4 oKMl CljjLsa3 cLl^Jjlj - (J^>>A! 

4 ClAjljlajaiV 1 £^^*1L<J1 £j4J^ll C1 sI£j^aH LS - ^ ^ A jlv^ 

S^Lj ^^Jc. ^jsl^Jl ciul£ ^j^Jl cijjiilt qa ^Jl CjUu^joGj j j 3 Jl 

^All c^5v^-a 11 ^jl .fiui_x-sall C1 jI£v^-a 11 ,~3 Jj3jll L **^ A j^ >u (JL&xlLuA 

** ^ * ♦? 

Aic. «.lj^JI jliJ <J JjSjll ,jiaj Jj t(ji^ L^- ijj^i y 0^:4' Ja* 1 ul! 

♦♦ ** 

Aic. .1^.1 j £jJajj i *\\ j ^3 c . AjIjJ 9! CliAill 4Jbj3 

(_$4I ((JjjliJI jxuiaJlj (jii.) JjjliJI jxmaJI 
(jalaJt * ' lajj «4 j1jj]1j (jaaJi 4_^jJaxa ^2 9 . 1 - «1 «t jl» . ..VI ■..< 1 ljjSj 

2^?“ t^j (^«%5 t> J^V' f'-^ 3 <J^ 
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JjS qJl 4 -v ^.BiLj - d iLA jJajgjV I 

^jj . AjijjoxxiVI ^Jj l^Uaj pljjl ^9 pj^JI ^}djj . d)lj|^JajujV 1 

^JjujLiaII 4_jlsj ^)JjJaj ^Ic- (_5^ (j±uiS±g *W 

. dijjLLaill CjI£j^q Ajlillt ajiA JU*lJ Id jSj t(jj^iJt 

^9 ajjujLiA «^j9 |i! ^jk^J jo* dall J (JIajuo^M dl^)^Q ^9 e 

(Jj9 gjjujLia (JxrfQ'Nj Cl Lj^j d9jjj . 6.5 dll ^Isijl . oj^-2k 

)jj9 (Jj^a^Jj .Jaidall -La jjuo ^J1 Ajlj-LajuoV I ^_lc. I ^Jj (Jjj^aj 

tpj (^l>j CJ^VI 0>?^. (>i ^i>4l sjIp- A^p k» . ;4 l ll/^ Ut£ 

4-X-QjoJ ^Jj 4-^.1^. <d (JJjJ Ikl . ^)j£l jt CJ ul^j^-9 A_2kp 1000 


. 4 Mj La x jj ) (J£ 4_dda>o .aILljuiV 
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**!;?! 5.5 

Ja jjoi pljjl L 5 ^ 

. 1^.1 jil*jj 4 Jajjoill (J jiaJ A. Jjj *■ ia ^ ^jjjJ^aII ^jjj!) A^Loia ^ jLujJ . -l^.lj 

*♦ ♦♦ 

Cl±jl£ IaI^ 9 - ^11 UbjiljJ ^-C- Ua!Luj V 1 ^l^iLo J.l^j (JaIjxII 

<^jU 11 ^X.Ua!LaaVl dul£j 4 u£l lLp^ JjSjllj ^jl£ 4 u£l 

> 

n x B 2 

PD = x S 

4 

^jl^JajujVI -la3 B | 4L_1x£a 11 £j^Lo A^Jj] L 5 ^ PD du^ 

• ]j.Ma ^j-uj£aJ! Ja ijjuo (J^Ja S j 4^jjdjVtj jj^Lo ^- 1 ^ 1^11 


4 5X5 -J Ja jjuJI (Ji jJa j <jl ^JajoiV I ^)Ja3 <Jc- lJjjUCIaII ^ja 9 

<Ulj] jli iB X S — 3.5 X 4.00 <jl^ li] t dii^, jjiL Ia^_ 1 a <J£j 

l I^j\ju. lJ ^jaJ^aSI 
♦♦ 

n x B 2 n x (3.50 in ) 2 

PD = — - — x 5 = — x 4.00 in 

4 4 

= 38.46 ... . or 38.5 in 3 

S^aII C1jI£^a11 ' a 1 \^. S .4jjjJajojl (^)A ^)j£lj CIA^J^aII XJj^J 

6 (Engine Displacement) <4 p^a1) Ja*1oij 4 cdlJa) ^.La^V ^ 

£ £ £ 

*^l . dllil^Laj. XI 1 Aj(gJa. I ^aI^I £.I.1a 


ED = PD x n 

. 1 - '1 ilj V. . ,.V I jA Jlj t (— Ut^all (jijVij 4 a Ij! , _& ED <2 


102 



a \\ L — 4 diljtjiajail £Jjl ^Ac. CJfcM' J^' (JJjA^.1 lij 

ED = PD x n = 38.5 x 4 = 154 in 3 

; ^jjafljl k ill ^jjjl.il*-a]l - ■ la ^jy&j 


ED = 


n x B 2 x S 


x n 


LuajVl 4 _luu 6.5 


- Q n^xll ^^j^lajoLyU Wt Ajjujj Jalx jJojV ) <Jjaij ^jLojJ 

♦♦ ' ♦♦ ' ** 

C5 Ac »1 Aic. jl jj£s L-lifr JI^VI t>a-a. A^a. ji> l SfuS\ 

i ♦♦ * 


~ -v -v 11 ( jSjl A *'|j 1** ■ "V 1 (_^jL uJj .7. 5 J< '''" ^)Jail . 2 <lj 1« . nV I 

.a^/I Jj AiL^j 



iC 5 iii^3l Ail jU.A/i ~ ^ ^ 7.5 iJl 
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dua. a\\ Jalit jJaiV) Aaj^li ^)1Axj 

.4j< AiUa AdLi^j£JI J) ji jl) <§Ua <Jj^4 LS^ 0 ^L)^° L$\ 

AjjoiJ ) j .^3-lc.l U£ Cjjl£ <CJ ifti c^l£ USj 

dlljj£^ 5-jtLalj Jj9jil £jj\ AjljIj ^ ^ jJalV) 

dl£j^Q AjuLi 1:8-7 ^ ^jLd ^i]l !■»!» ,>>^1 <jjaiij - ^11 

♦♦ ** ♦♦ 

^Ujoij Lol .Jjj^ll AjtjUi 1 :22 - 15 4 u/ilU 4 

I^g-9 JalidalVI 


CR = 


PD + CV 
CV 


( 'c»jSLa LS^ PD 9 iJatidalVI 4-IxjlI CR d 


112k 


.L_1x^a 11 jjdLo Q C V J 4L_1 x^a11 

^ ♦♦ i 


** 


B X 5 — 1^49 6 -1^.1 j 4 dlv^o ,_9 JalidaiVl ^Jjoij Lo lAJLuiA 

*♦ ♦♦ 

?l_i*£-q djLii] 6.20 cjj cSA^ ^ 3.25 X 3.75 


PD = 


n x B 2 tc x (3.25 in) 2 

x S x n = x 3.75 x 1 

4 4 

= 31.08 ... . or 31.1 in 3 

iJaUtdai^M <Jjoij 

*♦ 

31.1 in 3 + 6.2 in 3 
CR = -r-^ = 6.01 

1 K» -J 


6.2 in 


_ '■>■ j 4 ; j jj (j^a 4-imj ^Ic ^2ljJ V Ajl lai.V 
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^)4XJj . UtA ^gjliuLJ IaIj cAJjIa4A ^IaaIIj Jajoull C1 i1a^.< 5 jl 

.6.0:1 cJ^joJIj 6.0 Jal* jJojVI 

Ajjlalll i^lklyiVl 7.5 

fjtil! I^jIj (J^AjoJI Jx-iaAi Aj^laAl AoUaJjujVI liSjC- 

1 a 1^> ia 8.5 (JJJJ * <^1 \^a]| l^JaxjJaj A j| IjlajuaVI Ja3 ^—Ic. 

^c^Jl !■»» jJall ajkj Aj] 1 pl^Jl (J^.Aj (AIv^a ,_9 A JajaaV ) !■»» jJal Li^Ajaj 
(J fll Ajl^lajujVI (J^Ia JaxjAaH (jjSLj 4 (JI^aVI Jojjuo s-IjjI cs^J » -nJall 
3^3Jj JalxjJajVl Ja^juo IAij IaAIc. JaxjAaH lAlJj JaiuJall 

>><w jj c^Axll Ja^juoj A 1 Ja4 x 1 JajjA Aic. A£*JjoiJ 

* ♦♦ 

^Jajuo qil !■»» jJall JaxLjjJj . !■»» .>>\\ \jjLoia 4 \\ y t-» l ,V \ JaiuAa 

- <A]j^> a! 1 4 c^.1 Wunl L-jLua^J l g IaISj Sj)jA]| Aa ^le. 
^Jajuo sjil Ajl^lajaiVl jJa JIaxLojIj A a!£ 11 ji Aj^lajll A 1 lad x ^ t AjA^j ^j£aj 

(AIj^aH IaaIjj A C> l Jo4 x i AjKJI ji Aj^laj]! 4 c^.1 WunNf 1 j . (JlxiJI 

.IaIjjojj lAtCwNf I ajsIAa 1^43 ^jljjud^JI A^jj (3^H 

aAA ^jt V] c^jLull ^ 1^. IaII ^ja (JlxiJI ^Jajuo^Jl AjljlajoaVI !*»» jJa AjA^A 

L-jLui^. aJaUla IaI . L-jbSJi Ia$ 1 , ^Aabsjj) ^jAoiaII ^UaJ <AjIjI juo^JI 

:^i Jalj^Vl Ap^ <X)^A' u L l\j Aj^laj]) 4x.l WunSf 1 


^hp — 


P x S x Ax N 
33,000 x 2 


x n 


JaljJ&l ^1411 4j^4! <SU U 


^hp — 


P xS xAxN 
33,000 


x n 
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o o o 

r\i 


AjljJajujSn JaaLx-ia 
_Aj|jiajujVl .laxjJg] (J ILa 8.5 
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U ' JJ^ ^ 



S 5 4£Jj-a]l Jlxill ^-lajaijjl lax xia W P d 

4s~jxji Af j C£Jja 11 (J^l^ A 5 c^a^llj Jajjudll 

!4 kO^ U . CjWjlajaiV I jA rij tAisSjJI Sjj^Ij bjdL* ij[)jA\ 

dulilll ^jlijj lUj ^JjIJ^Ix-aI) (jjjljb ^.i JajjaJI 

.33,000 

cs^li) ^jUJI jL dxa jlj Sj*JLa 4 AjjJalll 4 nl Wun~V I iAJLuia 

♦♦ ** 

152.0 4_l3 31*-^1 /gJajuj^ll JaxjJall S^^lj 4jjjlajajl Jale^JaVl 

♦♦ *♦ ** 

^jjJa ^jLajJj 2.75 4jljlaAJ.iV I ^)la3 .JjLolJ *£4J><^1 

,<Sja^ll ^3 fijjJs 3,000 (jhjj 4 x^\joj ^jlaJj 4 2.65 -lajjall 

IfiA^ljll 4 \\j]^,^\ JaljjaiVl ^C-ljjll ^1 4x»tLlajl ^jLudJ l (J^ll 


^hp — 


P x S x Ax N 


33,000 x 2 


x n 


152.0 ^ x (2.65 in x x ( n x ( 


lft 


2.75 in 



x 3000 rpm 


33,000 x 2 


x 1 


152 x 0.22083 ... x 5.939 ... x 3,000 


598,115.026 

66,000 


66,000 


= 9.0623 ...or 9.06 hp 


4jj2a31 JjIula 8.5 

.lalj Ajj[La]| A 4p^l| A^OalujI 

Jj 

(_]jl*Jj A -v II . ^ixuLallj lajjai]) A j W jaxuV I 
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^)dLj . L_1 jj\A\\\A 1,000,000 jl ^ jj\Af\\uA 1,000 JSJII 

aJjUcaIIj Jajj ajdLo *\\ Ax. I Wunl laxjj . (JI£jojIj JaiuJaH 


:Um 

♦♦ 

P x S x Ax N 
£kw = 60,000 x 2 X ” 

^A ^4 j? jjdLo Jajjudll ^A 5 j? 4 Jl^UL ]aA xiall ^A P d ii^> 

^jl • 5^11 Axjjuj ^A Af f ^Lallj ajdLo (jjojj A-^.LaiA 

**♦♦** y i * 

.<aja^j| ^ 


** L.Z 


]aA dall ^CjLujJ LqAx. Jalj AjJaill dlv^> xS\ 4 cl\ Wuni *AJLuL4 

♦* 

ji ^Aj 4-laljjujVl ^C-Ijj . (JISjojIj _j3j£ 1,050 A_iS Jl*ill ^Jajuojil 

JajjaiSI idjl^uLo 109 A_l3 Ajl jlaj> I Ja3 (_£ jLuoJj 4 djljl jJajqJ 

♦♦ 

.4iia^]| ^j- ajj-S 3,000 (j|_)j.il! Aejjj (Jjlu£jj tl^llajLa 115 


:a+JJ)!\ I ol.ia.jll Jj ol^ajll Vji J>i :JaJI 


P = 1,050 kPa = 1,050 kPa x 


B = 109 mm = 109 mm x 


1,000 Pa 

1 kPa 
1 m 


S = 115 mm = 115 mm x 


1,000 mm 
1 m 

1,000 mm 


= 1,050,000 Pa 


= 0.109 m 


= 0.115 m 


* ,i X 4_^.l l ti a i_u aalj 


, 9n B 2 (0.109 m) 2 

i4(m 2 ) = n x — — n x — 0.0093313 ...or 0.00933 m 2 

4 4 

:Ja1j jLSIIj ajSLa Ac. I W', „VI 1 _ lutaj Ajlgill , _2j 
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Ekw ~ 


P x S x A x N 


x n 


60,000 x 2 
1.050 E6 Pa x 0.115 m x 0.009331 m 2 


120,000 


x 3 


3380269.069 

120,000 


= 28.163 ...or 28.2 kW 




L j\ AiLLuJi ^JLouJl ^2 JaxjJall ^Lbujj L-bua^l l AJLulQ 

. j3J 0.063124 


4 mu 4 x. -j ^ ^ ^ \ (JLaxIluil 1 t 4 _bulj C — Lud^j Ijj ! ! Jaj 

. filial) CLjjjjJ Jj JliLJl 

♦♦ * 

:4a^-Jl / uu£^ll l jlud^j IajI 

% ♦ ♦ 


B 2 

PD(L) = S X 7T x — x 


1 L 


4 1.0 E - 3 m 3 

0.00429240516 


4.0 E - 3 

= 1.0731 ... or 1.07 L 


CR = 


PD + CV 


. >»U A n ■• ’l L_Lul^i >J 


CV 

_ 1.07 L + 0.063124 L 
“ 0.063124 L 

= 17.950 ...or 18: 1 
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.6 


Jaj 


1.6 

. 55 

ClsUlauJlj JSj CljiJi i** ^ <* ijua s ^ja jSaJI .1 


.JjIjjuJIj JajiuJaA] 

£ 

• o^jlA^ j ^ HjoiaII ^ cij^)£di] LjJjujIIa]! (jjALa]| ^ja ^j£^u]| .2 

L_ullj^]|j OjjfLll! CljLudliLa Cljlc-Jjolll C - iLoJ (Jb&jLLaJ /j>Q .3 

. (jjojjdli J 4 Tun^ll 

» ~ » » ^ 

4_J( 4 ^ 4 1^|Q^ j 4X-JJUC ^j>Q .4 

♦* ♦♦ 

.^jaJI J5S 

<Cjjaill (j4J A^IjlSI ^-9 .5 
(J^j 4_jT 4 clj 4 Ja^j ^9 4x.Ua!LujV \ j ^3*"^ ^ja .6 

4-^)^Jl (Jij 4_Jl ^9 L-jLoi^. ^ja .7 

^ 2.6 

(J^utj aJL £3Jj , gjlt ‘ - IjjkJt-11 Aji ig-Laj i dllsAlladll (jia*J 

ijlS-LoJI A 1 JaS ■ iiV I (J<ay‘nn’l t -: !l ■ ^J* v *\~ 
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dlV^M ^aJax ^ jl V] . Jj-oC- Ajtgdj Gjdlj-Q A iaJJ^a ^)^21 *^}£ juo3 . t&dlijJ 

^Jj ^X-lLalt 4 Ac- UaLuj' V 1 IdjAxJ ^)j£l A -ajJaia ^tl^j 

Jj^xj (jl A AlaJJ CllVVI c>i (jl ^LdaJ . J^aJI 

C5^j W^j j' gr^'^ (il^-' j' g^L^ u4>* g^' ^UalwV' 

j) Acjjoj ^jjjxj ^j-adaJJ (jl dj^yLj^xIlH &.4A .AlVl *> 

(j>lxlLaLJ CjIjj^aII A A ^-AjojJj . Ac- UaJjuJ V 1 (JIaxAjojI A&l^jl 

^Jj .(^ILlajVt) (Power Train) a£^J t JSj aJT Ac j*>* ^ 

Lda-jl Ac- UaJjoj' V 1 (Jj^xj mn) CfijLk-sa^Jl (jLa AjC-jjj^ll djVVI 

.Aiilk^ll aIVI ciAjj£-a dA^Lp^l s^c djj^a 

ssl (Ai£djl^Lo d A ILuia A-ajiala JUxluob Ac-UaljuiVi Jkj l3^ 

j Lo ^3 q - ]ajx £,jyb A-o jJado jl cAjjIj^^ sit Aj£L 2 e jdiA A ^ 

^^lc- bl£ 1 g JUd^l jj V SjJuJ l^]j fiAjAjO) A :'N :^\ ; dlLo jJaj-rfT 

^]S A^jLdLo ^g_3 Jajx da-all djLo^laj-aj AjijLuJi djl^jJadall Lol dd^. 

liA ^3 1 g juaSliJ iAjjlj^ill djLo^Jadall Lol 9 . 1 x-o 1 g II dsl i ^ ^ja 

^ ^4] 4 qV'i A ^ (JjLoj j fij u.^Aa]I dlLo jJal^SI ^ja (J^ ^3 (^ ajl ± u & . L_ltj£ll 
(JjLuj oil dlSj ^ja (JSLI 9 4 l^baxliuj ^j^Lol ^lj IgJl x-a-jlj Ac-UaJju2^ 1 d_L-L}.^xj 

A_ill d A ^ ^ ^ ^ Adltlll ^xJalL<iSI ^3 ^jdj L_fljjajj • I^JjJCj IaLj|^q 

4 C^luoJ V c *j! tAjilia djLd^JalAi! dlL dboul * A a .A^v^Jj Jaj 

** * ^ *♦ * * 

Ac- 1 1x1 xji^\ djlcLlda J L_fljJ 0 J dLd ,*L^ t 4 Ac- 1 lad -VI %ioo 

. djLo ijialall dllj L_kjUa J ^_3 dll A-Jtilt djld3lL<Jt 

AjSjjI djLajIal^l 3.6 

Ajlaui 4 -lill jJ J dj^)£j ^j-Q 4 : <yK^\l A^pJ) (Jij djUlT djLo tjjalo 


112 



^jx> bbjJC-j ^&AaC«I^ jjjl^oj (JaL^aj CljlliuiAj 
C-Lj^J Ig lj^xj c 4 qV^A j\W 4 _f^( £,j^J ^Jj 4 4 n \ W i x 2 sf 1 ^3 

al^jl ^1 <cjjoJ 1 3-LixJ Jj A^.1^. 4 ^o j (jjSj ^£3 CljUilaLo ( 3^4 

[_£.Aia ^iaxJ lJjjjoj 4 _Jtlll £_laUL <21 C5^ 5 • U-b (tj^ 0 J* U-bj*^^ 

<iIL ( ILaxUjuo! AjJjSJ 4 JlLcJ pS&j o 4 _^ K,J! AS vx;! (J&j uU I dllc. ^ 

♦♦ ♦♦ r ^y ♦♦ ♦♦ ♦♦ ^y ♦♦ ^y ♦ 




*1^11 1.3.6 

(J^JUdll b ^ ^ Wqa\ 1 jLkllj V (jAXJjajj 

V J< JUdll (jV J< k>i *^ ^Jjalll Wq^\1 W*‘i \j V 3 jJjoJ £A 

(J5lj c^ltLj - 4(^.1 Wu^i \ li£) Jij ,Jt ^Jjjj 4fi\£dltj j^Lilt 3JJ ^'ICWNf 1 3^ 
•i^Jlj tiSj^l SjSJI La t jftl ^ (> Ub jJLJI jj 4 £j=JI 

o&j^* u /'b'L qh^ u^ <_s^' 1-6 j^j' .Ai^lu 4 l 

•j^ Wyj 



v >- 


sjsyi 


^ JJ ^ U^J^' L& 

J 2 jj^ 



4 i! S 


< 3 jjua-a 




J^Jj IaI liaj JjAj A]*J2lJ A£1j^J1 jj^ ubj- l3^ 
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CAJjUA AjO) LullJ 4 1 .() JUdll ^3 l^-Ac. ^kJJUdJ^I ^ JOlll Adlj 

U-b-J 1 ^ C5^1 js \\ l-*UCW1 fijij ^-^joIa]| *^)£La]| (( : l3 C ') 6 j 3 

^jl aAA A^^Jl (JSj A c. ^ AijjauJl *^)£LaH tAlJj 

UJ^J 4AS1j*J1 <_jA 4lo o-la-'j (jj£j ‘oi±£t L > J^' 


.c^ii ' 


1 ^JUbQ 

Ojbj t cA^\ 10.0 cijl^ 1.6 Jlill J. *5I>JI *JA\ jLa '^' 

** ♦♦ 

idjLudjt 5.0 ^^jouJI £\£La] 1 Jas (jlSj cAajs^ll / -i Sjjj 100.0 ^jLuoj Acajou 

£ £ 

*^)£LJ1 ^ 3 aS e-lAa. (jV ^jjouJI *^)£LJ1 U' - j i^ Acjjoj AjAaJj Ui£^( 

. ) 9A AC-JjoJ ^^joIaSI *^)£La]| ^ 3 aS S-lAa. ^CjLojJ AC-JjoI As!jjal]l 

♦♦ ** ♦♦ 

:U till aLUJL db <> Ji4j 

D 1 xN 1 = D 2 X N 2 

.SiaJl j^c. j& N * e^bll jl»2 jA D cli ji. 


^4Ai3^11 t ^ ^b]l_] sj^La]l| 4 ■ b-v ll Ac^jaill ;'jV 4 -». i-». , sjbxil s^Aj 

Sjfull .Ij-IaJj ll&aj iAiljaill 4j-il*-all <■ - ijjjj ajltlj .Alijlj ^aij 



x N t 

D 2 


D i 

or — x A6 

d 2 



10.0 in x 100 rpm 
5.0 in 


c JtLa]H J1 air'nuljj 


= 200 rpm 


ajfLJI b>.lic. 4_j| <£ij (_Jjii]l AiLoill 41 jIxa]I dba^S 
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tAiljjoJl ^ja UJ^ i S jjuo <Cjjoj jla ^ja ^kj^\ 

^jJalbujj ^jl L— L^J (J-lLtlilU 4 til ,^-l^x-ia (jjd^*_Il 5 

,<C^)jai]| 4 jjj (J^j A * Cjjl£ (j] 

^LHLtA iJ-AX-bull C 5 Lls]| 

(J^axliujjj S)£j /g . 9 IAiaII 1 , 1 a Cljl» 9 _uiaj . 1^,1 2.6 (JJJJ 

« ** * 

CjliljjaJI jjlkij 44^4' ^j4' gi £$ill lift t> <^l £j|>* 

. 4 jc«L )^11 Cljl^_ulallll ^ja IAjjc-j 




^C.^juaj jjJj AJJjjuaa S^)fLj 

^1 ^ Sjjj 500 





<C-^)judJ Jjjj AjjljjuJ S^)fLj 

^ Sjjj 1725 

.Ljg 2.6 


(Ja* \\ ^AA^-sOA . Lllj^£ l^)^AJ A^J^A 44 ji '. AJLulA 

.aajS^II ojjj 1725 4^' jj- 2 !? ‘44^' (4 bj- 2 500 

? 4 ^.j^)a 11 (J ix juiil ^nAj^yUl Lai Ha Ia 


e g > >»4 4>*^' c4 J^4' j4^' J 44 ^^sJI ‘4' : J4I 

Ja14j cijKfLJt <HLla ^jt Hiajl 4 Lull . (jijjSLJt (jj>la9 c ,j ]>u£ liLLlkl 

♦* « * 

. (jij^5L2l tifr^xu La& 4 lg_La (jjjji CiL9 jal l ~-b*- 2 ^ tj^ 2 J 4 djjjjiilia 4jtJjl 


115 



p ^jaj AajS ^jia|pal llllc. L_jjj^Jt JaI 


AJ 

♦♦ 


A^jxji ^jl ^Jj Ijlaj ySJ 6 A^<^a]| *^)£j AajS s-AaII Uj£- 

*^)£L 2 ^ (AIj^aH Ax^joj ^JA ^)Xj^al ^^jjoia ]1 *^)£L 31 Ax^jo) A-^jjaII 
.a_^jja 11 s^SLj __^Jas o^ ,j* oj^ L_fljjaj cil^> A\ *^)£j ^)Ia 3 jl UjU 

x^ol <jj£j (jl ^ 1 j"\aH £^)£Lj jjlaS (J^aI t^Aa. Sjjx ^ A_^jja 1 ] Uji^J IaIj 

£ 

C—Lud^J ? aJ a! 1 j-Lill A_aj 3 ^jJaijJ^lj ; Juj IaI . IAaC- A^jI^A /j^aJ Iaa 

AjA^j (j^AJ C(jjjaijl 2.5 {^jIjojj bb)ia 3 AIv^a S\£Lj jlil^lj ,A_^jja 11 £\£Lj 2 aS 

:Cj!)£Lij? A_1 jI*a (. LUjJ SaIc-I Aju A_^.o >A> SAu Ja3 


^2 (fan) = 


(motor) x 2.5 in x 1725 rpm 


N 2 

5 

= 8.625 in or 8- in 


500 rpm 


^.i^aj cj(£21 jl Jl Jijj .motor : JLJ, Jp^ 1 -fan 

(j^Lmj lA\Ja9 S)Sj (JxluU t(jlj*ii I jjj . > 1 ^ tHjlic-l i j*ia jp ~A \ w ^ ( og Jj )UaSU 

.,&! 8- 


8 


/Vi/w 2 — Ia^JJCJjoJ AJjoA ^jLajj Z?2 / ^1 Ajjujj 

4J IUj>I iAIj^aH *^)£LJ ^IjAa JJC. ( j ; ijalj] 2.5 ^la^]) (j^ lilj c)a 1 . 3.45 
AxjjaJl (jUqV^ (W^ 3.5 5 I) 3.45 Ajjaull tA&ljIaa ^jq^j <jjjj£Lj <jti 

2.5 j 8.625 lA&lJas ^jLoij ^Ij\£L 21 4(J1!1a11 / . aj^DoaSI 

♦* 1 

jIaLq ^LJaxj djLijj 10.0 j 34.5 3 I cCALij] 5.0 j 17.25 jl t j 

<cjjoill AjjolIj &AA jAjJS Ajm \ ^ajujJ . AxjjoiSI , J A juoAj 

** ♦♦ 

. (J-aaSI J ^xj La (Jj ■ ^.a'lll jp ^jj^aj Jjua^ljj 
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A n<uia\t LjLujULa 2.3.6 


(3.6 jyi c-aliAjoiAli (jjjli^ (JjOLyLud J A WkiAA \\ L_ultjJilt ^_a 


♦*♦* 

j^aJJ 


t> cA j^' gA -jjA'j AAA uAA^ 

.^LLqI^Lq 4_lLauJl L_lill jJlll ^Lj V <LalLaJt ^jl ^J] jjJajj Wu^Nfl 



liUjj Vuh^ 11 L_ul! ^)Ua3l ^ vwM Cls|^£L2) 4 _IjIx_a (JLqxJjojI 

0Jj^aJ .L_jV^^ 11 ^jljjail *^)£21 ^)Ja3 (jc. AjJalxlLujV Ij 


r.Jtill 4* u ^b 




7 1 x = r 2 x N 2 

^jl L_L^Jj . ^)1^. 4 lajaal^j 4_l£LJjjAiA 4 A ,>>^ Jjuaij lJ 9jjo) IMJLulA 

4X-JjudJ ^)jAJj 2100 ^X-JjuoJ 4 A jjJj 

?lx-A La^-laJ^] jllual La3 .AjLiS^H Sj) eJ 540 


117 




(jjJaS 1^43 <LLuJt 4JLauJl (JjLqJ 4-ILoiaII fijlA 

** ♦♦ 

JL^.1 jllual jljlkt JjVl Sjla^JI jlfl lil .4 _^jj>J1 (JjxjolI] 

^4 -V l_jV 5^ JajjjauJI jllual C (JllLaH l^A ^3 . 

^ C5 ilk]l ^JjJdll L_lV^ jtjjaill (jljjail 

4j^ L_jV 5 J ^jljjaal QjfLl3 *-4 A. L_jVj«^ IjjaJ 18 ^jl il^lj lAAJ C i^juoj 


:j 13 =ji 


T 2 x N 2 18 teeth x 2100 rpm 
7\ = .. = — — = 70 teeth 


Ni 


540 rpm 


^jljjudl A 4x^)jaillj 4 -v . L_fljjud . (TCCtll) • (j-ui 

.ti^ 70 Ap^ 1 


CjLjjIL» 3.3.6 


1 ^ t**tl r-^A-v a (^JLaacLajI ^jLodil 

£j4J^ CIiLlo^ (Jijj Lo^ic-j cl^_xiaxj 1.1^ A^4j3 ^jj£j 

CjLujILq . CjIc^JjoiS* C - jjudJ , ^Jj A^>U> 4-4J l >o!l ^ 4 C^. 1 W\ 1 ,V i 


L_u1|jA1|jj (JjuOLjuiI I djLudl^-4 A-l 1 ^3 4-1 a*JjouJ 1 jaiflj AjL^lallj 

. U-J*^ AjjjauJl L_ul|j^ll 4 -SjI*-A cAjjjaboll 


cjU^uJI l-lu u 4.6 


c4-3j^)X>i A^jjadAlU Ailjjalll J ^L^gll (-2jlc^)jaJ Qj£j LoA1c> jj^ 9 } (_5^ 

C - ljuaj JLaxILuAj (jjdjjjjli 9 4 HjolaII C - lll| ^ aII q CljLuALa 
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.4 c> V Aj (Ajlc-Jjaill 

IjjaJ VO CjVjA ^Jj 4j^.l^. 4_/A jt IjA2lJ 4^ajLudll 4 _Hjo1aH ^ 

** ♦♦ 

A3 c t ^jjj^ ^LlSj IjjaJ \x -luill jA ^UjoiaSI ^_jV •; a! I l_L^sjjj (J ix An! 

U^y ^ 4j> gr“S -J^*-^ j]> g?3 C-J&jlaiJ <jl jjSI jjli 

4_LajaJ 4 -v JjijJoj 

L_sVjA] 1 (JjdtLa AjA^A 4 -V ^J9 L^>\ ^J±U1 A L_jV^A (JLqjLLujI (J^Jl 

g4 ^1) 4 j -jI>A' ^ (<c.lki^ v il iAu) jj>£ 1' a>^-4 

^ £ £ £ £ 

IjjaJ VO 18 (_£jljaJj ^ jIjjuj! AAC< ^jdiLabQ (jd^jA ^jl 4 1 4 JLoiaSI 

*♦ 

£ £ £ 

^jLuoj ^ijV^aII (jllail ^JAc- <jjaA ^jl a1* j <A11aj 
** *♦ ' 

j]^Jl l_jV$a (jl^l aac, uj^ u' s ^>j 6 l£>^ caIa1£j .1:3.9 jl 70/18 

. 4 -v L_J^A jllJ AAC- Aj>0 (Aj|^Q £_Jji jJ^Aj ^jjjauill 

L_ull sA]1 j^JXi 4 oV'i-v ^ l _ ^ (JLojALojI ^ U^JJ^ ^ ^Ac<JjaJ 4-ljaA 

!4 HjoiaII 


T x 70 35 43 

— — — or —or— =3.9 


7 9 18 


11 


4iL3A <Jjau]t Qj£j /jl A^Xi (Jalil 6^3^11 I AA ^j>Q ^3 

jl jLils a^jjoij (3-ojtj ^All e-Lail 4ni>>^ - 4 ^ (3-axA ij^ LoL^i 

^AjJ C<2j 3A11 Ajjaullj 4AlaUi C-lilljA ^jjJ ^»AC* L- IJjudJ C^Lils J» 

.SaIc, j^A 

(JxjuA C5"^ ^AjjauJl L_ulljAll C - 1 ^jjj jliAkl (J^ joA <Cjjail) <JjoA ^jj 

lJA uAa I^UlALojI 2 2-C^)jaillj 4 -V 
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Obj*^' oUj! 5.6 


(Jaj 4_Jli CIj^LoxILujI j^ jl £iLA\ Wq^II <lLal Cliljj 
<£jaJI Jaj CjIc._^J <_gj Aiiij <*jj .JiSl jl jjjji-j jl Odjj^* Cm 
d j' bj~ tCjlinkii' t> • ubi^' yr* 

<jl_i (jbj - ^^ alajl i. 0 ■ jjj; .AjjjjjaJ! CA)J^ *^jV yyiSlsuall aVajVlj jj.li 

^Ul L-jtac- j|j)jJ jl <c.Laill cjjlic- j|j)jJ 

JUxlxxL q\jj^\ *\^\ j^j • C5^1 

Lo CS^J . ^ClAjjjaLA]|^ ^ HjuuiII ^Ij^lj Clj|^4l 

• 3^|^^ chilli cJ^ L_fl jjoj 


1.5.6 

• 4.6 (J^ judll ^)Jaj| • ubj^^ ^iixlil ^ j-iinsj JLojilLajl j£^aj 

*Lqj Cl±jl£ I3j 4_nsli]| 6^A 9 • jljj^l al^jl ^)J*J ^)Jjai]| Jj 3 /jl Jaa.V 

^.c- UaLuj 1 V I jl^iLo jl^j 3 ^jjaJI dijl^j 4 jijfLill j^j A_i3l£ AiLaLA 

^isa^vi ^ jbjj, 4 jpi Jajuoj ^ Jx^j kisa^i jSi .i^s o^ui AijSiJi 

. ^JJjalll jAC- j>0 3 ^ ^ Q ^ 4 A. C* I Jal X Ij) <Lcjjalll ^Ij^jl 
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(j Ac. 

<C.Luall L_Jj\ic. 



&l^3l (j Ac. I Jjlsc. fil_^j| S -5 

<C.Luoll <C.Luoll L-Jjlic. <C.Luoll <C.LuJl 


. jlUl JU*1^U j! jj 3I &U3I jjaili 4.6 


\ 44_ll^Jl a3A ^9 - 1 xJajl al^jl Allllj AiljJaj 

*^)£LJ1 L " lAiaJ lij V (J^judll ^jjoAjabo ^3L3ajC ^JaiLo j3 

L_3l^Jlj <Ja* 3 ^ A-^Jajg^Q S^fLj (JLoJtJjojl ^j^aJ3 V I j ^ajc 

djljljLLoVi C3l3 CljliljjaiSI A A ^3^. I3 Aj . i^a 

.4* vwti C3 1 jijjail! ^3 4 _Iax1x.xla]| CjIaI^jVI 

Cm Cx^ •'-*-‘3 4cj joj ^uilJ 4_x^aj9 Allllllll *^)£LJ1 (JLaxlLujI ^)3jj j 

,<Cjjoill ^_£3 jj AiljjaJl £^)£La] 1 ^)ia3 q AjUjII a^SLJl ^)Ja3 

ljUIulaII J-uu^Luuj 4 lu*i4^ 2.5.6 

aUjI C - lA\ j ^\l « (Jjuj^LoiII (J^xlLoal J Aj | 5.6 J< A\1 

** 

al^jl illaJJ 4 (Jjaa^yLoill (Jj 3 V 43 1 j^laj 9 • 

43|j)j3j C3ll!lll L_jVj 311 ^jljjuil 33 c. ^qjoiJj .C311j QAj^la L_jVf3 (JLixJjojI 


.4itVA ^ 


♦* 

1 _ 
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<C.Luall L_Jj\ic. 


■ U^ Q \ jjaij 6.6 


S^x.aSI A^pJl J 1 j ljUII cA & jAy* 6.6 

filljudslj Lq>G \ Jjjju ^)j£l 4 ^)^. CjIc^a^ ^ CllVVl ^)Jj£ (JX^ (J-GJtjjajj 

Ji 3 L>^ d 1 ^ 1 "LoAuaxS (Jij 7.6 cJ^dll c^jdj .jVI ^ 5 ^ 

aJ jl laJJj^Q ^jljj£^all a\\ 4r~\ Wuni 

L 5 ^ qIjj^II <Cjjaill ^nxJ J^-nlaJ (j£ dll l^A ^j -' 0 ^ daJJj .B j A ^>^ 

.s.^x a\\ A^jjaJi) (Jlj CIjIc- ^ 


^ JH h 

«- i-F# - 

tljjL^j lit i>^i^k 50 * 


\m 

tfli 

4 _ 


^ s Jjj 2200 1 . 2 

<C-Luoll L_J^)laC. fidjl (Jjd*J 


*311 


^LLuiSh ^ 


24 

l 

12 

2 

16 

3 

8 

4 

12 

5 


a^^Jt!La *La jJaLa ( ^3 4Jfcdjlj A^^ui ‘ ^ ‘ <''•'■ 7*6 (J^‘ 
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Laj c7.6 ^11 ^3 (Jj B j A <Cjjoj ^)l^Lo Lo lAJLutA 

?L<^jljjj UUjI 


50 ^x-UaljujVI 5^ j*1\ (JSj ^ «<q 

3 ^jJa jjJ jjJaJj c2 (Jjjj^II 1 . 1 IjjL^j hi 

3 o»jall <4^Jj •'-*4ai 1 O^' jli c2 <jaij ^Ac. 

jljjJ oUjIj 4£.j^ a JJ=>^' jjJJj .5 (_>^' 4 ‘4 L>^' 

•W“^ 3 j 2 u^j^' ubj-^ ®W^'j B jj^l jj^jj i5 (_>^' 

AJL^ialtj .B q A aII al^jlj ^-Cjjoj ^ J-ISkii] AJL^ia t> j^' 

i> J&\ 4Ll*-4l JU*2J t_±aj 4<_>ujj^l t> gjj t> 4>?.j J] |>i^j 

• 2 (^UJhlll 4-C^jaJ (_£jLaLl ,'£j*a 

T t xN t 24 x 2,200 
W 2 = At-^ = tt; = 4,400rpm 


T, 


12 


3 B (jlfl <B ^ Cjj 1« 2 Jl 
JasHioU 4 A J ^ 4£^yj> .Ij-Iaj] j .AiiS^]l ^3 Sj)j3 4,400 4x^iaiJ (jl)j.li 

:4 4fr^uj AaA/ LaA^i 


16 x 4,400 

N 4 = = 8,800rpm 

8 

‘ 5 4c^J-uJ *J 

8 x 8,800 

N 5 = — = 5,866.66 ... or 5,900rpm 

-L Lu 
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ojjj 5900 A jjJj 

. 4_Hjoia] 1 AjL^Ja ^ li^aJ 4^_c^)jaill C - Ijugj ^LuiBLLa 

A JjoUJ A Jj u x ia ^ ^jl^jalll (jjdjdll <CjjalJ B ^lt ulli^ ^-CJjoJ 

:B <CJjo) C-jLal^ 4(jjjudJdll (jljjail 

T 24 

N b = N ± x -i = 2,200 x — = 4,400rpm 

* 2 

:^ti]| Jjaj A jl;jJ t .n - iVi j 

T-[ T3 T 4 

W4 = WiX-ix-fx-i 

' 2 *4 l S 

24 16 8 

= 2200 x — x — x 


12 8 12 
_ 6,758,400 

1,152 

= 5,866.66 ... or 5,900 rpm 

. (jjdjdll jllufll J^C-j JajaiiH 


dUu) 1.6.6 

(JjIxjII (JLjjLLojI B § A .ij.wM AiL^Ia (JjJobI 

O'* ^JJ ^ gI^j) (jl 1 Vi /‘aLLq ^alx j Ujj . ^ jgi.AH 

l> £jj 4-la^'jJ 4 pAJ B .A£jaJ! Jii (jajjjl! 

UJilac. oLajlj )$4 jj ava a.lic. al^jl vuuj lil 5 i (_jjojj!i] ! > 
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jjl <Oajaj[^J A ^11 .^C-Loill 

L-Jjlac. gI^jIj A jj^ jjAj ^ . Cj i|^q C1l)Ij gI^j) ^)jij 

.^jjjIj^JI jjjlA 8.6 JsStW (jjoj.il .^C-Lalll 



.B j A u' jj ^ 6 ^h' 8.6 <J^t 


^jfrj 7.6 




A 6 j£2' 

.u' jj^ f/'j ^ ,>2' 9.6 
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100.0 lAjl^La Aa} (jlfl ^gJc- AjjIj jjUi -iJu ’sj3 (_jl ^Jl 

.B Al ijl-ill i ^Ij A *5I>JI s^jll Sl£ £*& Sail 

sxj! vka 10.0 iSjl^ *5I>JI iJA I Oaa jl£ Ijli 

^ ** * * £ 

^g. 1c. L)^ tdlLujjl 5.0 


To = F XR 

= 100.0 lb x 5.0 in = 500 lb-ft 


:B ijM' ulis-^' fj 0 lSjWj 


To = F x /? 

= 100.0 lb x 2.5 in = 250 lb-ft 

\ 1 djUtilj (J jc>c. ls^ 0 u] 

l Qi^’u Clllj cJ ^a *^)SLa]I L <Q ' 

<Cjjoj (jl ^Jj 4_j) \ (JllLall l^A .(JjJal 4 jl9)j 

Lo^ic. 9 A^ljjalSI ^J±l Lo ^9 (JjjS l x X&>£* L-LujI JlI J 

1 $j 3 jbi-^' c F 3 ^ U ‘(^' S^2 I jjJj 

aIAx* J\ . ul)j^' ^ l£ l^IAj 

(jjl^a qa fi.ls.lj (AfclkLAM ia.U) C5^' Ji?- 2 ^' 

!4i&ljtJl o A ^JjJajj 

_ To x N 
Php ~ 5252 

4£. 1 jag . Al 1 dllc. Lu ia V 4_jls 4 l ^ ■ *iQi dia&J 4£. 1 jag . XI 1 ^j| 
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JJ LoAlc> <jli (JiL 4 C2. j a 

:<Jtil( tilli ^jc. jxlill ^ ^ ^^tllj 4 <Li 3^11 


Tc^ X N ± = To 2 X N 2 


** ^ 


4x-JjuoJ dj|^£JU j^L 4^^. Jij 4 r -j ^ ^ a!1 ^)jAj lAJLuid 

20.0 c^jU s&ll c> ubj J f> &*, ‘^441 ^ Sjy 300 

^jc. jl^ia U .Aiia^ll ^ ijj^ 50 Ac^j (jjlu^l jj^ll jj^jj 

s^fLJt Lii} <jL)j^ll 


: cs^ lU j t To 2 * . '' ' a_uu (jbj4l pjc. aJjI*» L-iiiji ajltlj 

Ni 300 rpm 

To 2 =To 1 x T i = 20.0 lb. ft x __ = 120 lb. ft 


Nr 


50 rpm 


a \1 AC-Ujc / JjjAjo) ^_£oLujJ ' * ^ /ill Ob^^ AC-U^J /jl 

♦♦ 

AiC- ^ ^xJi ijlilal Alluo ^CjLuu 3 Q AlC- ^ ysJ! Lol 4 (J^ljjuiTl 
4X-JjUCj cllj^ X\ll ; j A j ^3 (JiL JA^llL Ai^LtJl 

• jbj-i f_>J Ax^J ij'3^4' JJ^4' JJ^J ubj J 

ubj J S^b^ -^j4 4 41k. * ^rljjl aJVI tilij ^ 

.^IjjuJI ^3 <aiH^Q 

^ibj*^ ^Jcj Ac. UaluiV \ Jlj 8.6 

^ ^jl^Lo 4»i^_xi LU^l 4 <jc-Lj^H ciVVl (J-oLtlll u^ 1 

C(Jlilall (JjJjuj / Jc- (j£j 4_JT 4 n ^ Clljj£^ 1^.1 4 jajgJ jJ Jill 

1 ♦* 

Aic. 4x- LLaJjuj V 1 j /j,!jj^ll ^J)C- ^)l aLq AAjx^d AiLoll t> 

.7.6 J^4' J Bj A 
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4_ljl*_>Q I^JAJ 4j£>l Jtl] A^jLujj! ^Lo^IIa]) £.lij 

I ^)j)^na l£ *dc« *^>^4 (j^aJ 6 (j]jj-^^ ^ajc> 


To b = To 1 x 


w, 


dll .Aij^)X>a 1 AjilfiJI Clj|^lilLall ^aJ3 (jj£j (jl l - Wj cTOg L-iLol^Jj 

^jl j fjfi. ^ iiLall ^-lxlboJl q . ^jLalll ^ Wqa\I ^3 tjc^jjoi d AJjud^ 

VI (Jj^ 3 . ; Js ^)j£!i (J-ii^iaj ^.C- IJaiLuj V 1 L_flj^jj . dlv^a]| 4 ^qA2j (^^11 

Ac* UaLuj' V 1 4-I^Lt-a 4 Jajaal^J C - ijud^J ^jt (j^-aJ Ac> UaJjai' V 1 (jl 

l (J^jLaJ! ^ Wq^\I . ^3 d lLlXJjqJ 


f’hp - 


To x iV 
5252 


l j ^ J cbbASjJ 4 cl 1 Id k oN/ ) j *\\ qJjjJ As^Jxji Idl ^Jj 


LjJJJJJ D^lcJ du dl^> pjc* L_)La^ 


To e ng 


P h p x 5252 _ 50 hp x 5252 

N 2,200 rpm 

= 119.36... or 120 lb. ft 



n 

(jf)jj ajc. v_j'i..;^> jioj ■■ ■ ’’K-n. *\\ s4jJ (_^ill (jl)j^]| 


?jf- '^J*-A ±*-)J 



Ni 2,200 rpm 

Tor = Toi x -± = 120 lb. ft x ■— — — — — — — = 60 lb. ft 

B 1 N 2 4,400 rpm 


:lsJ A jj^ 4' ubi- 2 fj* t r j '- u ^ a^o 




motor 


yv, 


X 


motor 



120 lb. ft x 


2,200 rpm 
6,000 rpm 


44 lb. ft 
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L \\ x 1 4 X^JjOlSi A llUdJ LllAxlljaJ ) tA Jljjl A£.J ^ j lliaja^ ^1 l^j 



l$jtuia> l lllc. 4 A ^11 Acjjud L_fl^)xj ^ J jJj 


A£j^]| JU A^iT Apj-a^4 AL^ujIjj ApUaluuVl JSj 9.6 

8.6 J< dll A_^\ A ^ 4 Ac- UaJjoj' V 1 cJ^lJ 

A ^11 (3^ dc< A^IHaII A r - 1 Jail x A ^ ^)ldLoJ 3full a. jJajjujj (Ja 

c ^JlC- lidajjsl I3U . IjjL^j bl x^a^. 50 ^A ^ la. x^Il L_jl ?B 5 

1 (Jlj 4 cij t^UCWV i ^jc. 4 -a^.Ij djlc.1 ida 

4 1 Id x A I 4_1^1 x^q JLojiIljajlj dl!3 ^JjJaj3 l^.Aj ^llll Ac- UaJjaj' V 1 

I A dc. 1 Ac-Uali jal^/l C-jLuaJ 


_ To x N 
Php ~ 5252 


44 lb. ft x 6000 rpm 
5252 


50.26 


or 50 hp 


4j&Ajj±j£1\ Cjl^jlal4]|j jfljLuXA^ CjLa j&Ia 10.6 


,■ ^ C ic A j£jJ QjJj^Ji djLa ijialxill J Ja ^xjJaxJl £ djLa^laxa ^j£j 

Ci Jj Jalddd^U (JjIS ^)JC> (JjLaill djj^ll ^jt ^A liJ ^ jujJJ^' cA^lj • (J^b jud ^ 
ijjxi 4 ^ 11 d A ^ - 1^1* dd^A 1 (_)j 15 ^jl 

^£jjj L_fljjaj djjj^_di]| i^y& ^)JJ^ ^9 Jajx da^all djl ^ ^Jada 

djLa^lada £ 1a^> ^tl^J .4 -iSjIj W d jLq i^Jadall ^9 AjJtlS* ^jud^tLdll 

gr C3^J ^Lau^. ^1 4jSJjjdl^Sl djLjld .Loll q Ja^x do-all 

4 qV^i-v ^ 'bj±& (J^xlluaj o . ^jaLq ijJal^lt c. _ il3 (Jldljj *10.6 
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,4 6 -1^.1 j A a ^3 (^IjJjajj lA^i l^j) V] iClA^jCa-all 

^3Jj ^3 dA^Lojk-sa q iClljji] L5^i ^ L ^"* ^ 

(Jjk^ajlS l_UjIj1j 4(Ja*J 1 Aiijlil Clj^UuauJl jj^* 9 ij 6 AJbL^jlj Cl JJ^ll 

S-I^M (3 i3^1il Ajjj^) jCs Cljljj£^ *=Lq1j . ^ ^J4J Lo ^3 

.4 ^ ijialAli /j>a 1 . 1 

A-Ual^i.j L_uj\jl 


u'j^ 


*• # 

4 JLjJ a-a 




<j* 

<3*-Cui 


*Ca jlVl^W 4jjj^)j4a dAi^fLa 4 >» < a~N X0.6 


(Ja^ClujJj JaiuCaH ^j-jl -LbaJ CljLo^IsLLall JaxI 

JaijCall AlSjdl (JajClujJj i ji £j 3 AlSj!i] JaiuCall 

l> ^ U' (J^y (Pascal) ^ 

** ♦♦ 

6 A^IjCLq <LjjLaiL<i ^^3 AljJj CIAaI^jVI ^ ^3 ^jUilb (J Q v i i J ^ (JjIjuj 

• 11.6 Call . s-lc^t qIj. 1^ y*»*4 
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. JjVI kiC! ta* :$ jail 11.6 JLA1! 


fiAjuj lax xiall Jj 4(JjLui 1I xial Gjlll (J^xIlucJ c 12.6 (J^ Call ^J3j 

jl JaijJall jjjxjj A^jUI) djSlt SAjoj jjjaj J^Cijj . Iajjj*jj djSll 

IA^LouiSIj lax jJall c, J uiaJ adil'i jlcjLa CCaJL q . 4^, Lola! I 

♦ * V * * V V 


F = P x A 


4 £Jja 1 I q! £Jja 1 I ^jlaj^Ll J^UIL jjCiLa JaxjJaJi P Cl 




fijcLo a^LouJI ^4 j 4 * 6 ^iiiilj 6 jcLq ajill p 3 
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.(JjLuoll (JLojOjoAj 6 jill S-iljJ) 12.6 


?12.6 Jlill ^ Sjill jl^Lo U 


I A .ajlaLall ^,.J JaijJali ' ; ,^A ejla^ \\ 

_ F 1 _ 100.0 lb 
A x 2.0 in 2 

= 50 lb/in 2 

• A ^ 9 A Ulij j & Ja* iJall ^jV (jl V] 


F 2 — Pi ~x A 2 

lb 

= 50 — x 4 in 2 
in z 

= 2001b 


AH^Ijola ^tlajua yjj] 100 ojl-iila (Jsli ' a jja. Ajl (JliLoll i^A 
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Lq-Hc. j J^\ 50 !■»» jJa .lIjJJ jjj^jj 2.0 

Sj£ LulL cdjLudjj 4.0 (_5 jLujJ AH^Lola ^Jajuj ^jjoLqJ ^_lc» lax xiall I A& 

.^JajaJl A^Lola JjljjudljiLo l^jLk-saaj 9 S^Ijj ^jj 200 IAjI^Lq 

(JjLaill . ^jlj^Jt j& <j£LJjjAi^_11 CljLo^iaLail ^jldl) IaiaIIj 

^9 t&9 jj t^jjjoU^a dll A A L5^ (JxjouAI Ax^Jjoj 

cl_ix^a11 4 13.6 J^:AI 

Jajjudll (J^JaJ C£Jj><AI 'gjSLa c^jjdj£^]| L_JjdaJ ^jtdll ^Aj JjSn 

^1 AiUJI Clijl^ tjjSt <^1511 Lrt £ a ]l c^il£ UKj .5 

^d]| A_^,Loia]| c_lUajjj . ^j_Lau£^aSI ^9 A juiSJ ^j^AI ^1 oV 

4i£il*JI (jfr ^u*jll (j£»jj - A ■ uflj ■>■ II ^tjjV ^iu^a\ Jajji J^la ^j£l 

:<m\ ^LLUJL 


A 1 x S ± = A 2 x S 2 



■oU>?-^ -4-^ 13.6 
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?13.6 Jlill <^1311 L> o£4l AiUJI U :4llu^ 


:JaJI 


A t x 5 X = A 2 x S 2 
i4 x x 5i 


S2 = * 

2.0 in 2 x 6.0 in 
4.0 in 2 
= 3.0 in 

A !■»» jJall 2l] jj j dll 4 _i£^J 1 CLilajJadJ! .aJax ^ 

* ♦♦ 

!*»» juga 4 dliLn kill tilii (Jj . (jjjoiL ^Lu^» 4 kntU' 4 -v , ki ^ 

4 ilxk d^yUuoba (JLoxILujI (j^-9 .(JxjouJI bbjJjJ jiill 4 ^ jlvdl 

. 4 3ij jajoaV t AiC- 4_dljH (JjLaill JaiuJaj 4 \\ IjlajuaV) 4 dlj jjJajuol 

(JjLalll jl Vq a \ 1 a 9 nK?i jl 4 jj jJajuaV I dll) ^LoIa!) VW^nj 

♦* « 

(jUj^. (J-Ixaj lg_j *ji.ljii jl 2 Mj U . .'V I ^klii (_giill AtjiJI J^aiii j tiilja^jj 

.JSUI 


** A 


(o*^V^) (JjLaill ^4 ^.1^. lAJLukA 

^jLaij Lade. dUd] 3.50 ^jLoij 4i ) j L> , d (jdVL ^ ^Sall 

£^1 2,500 ^Lqj3vi^ 1 La* 

,<_ijlj 15.0 £d (J-axjj 44iLi3^H dL^lle. 3.25 

^LLixlLauJl lA\\\ 4JLl^ 4^jlj3i ^ ^Sa» \ i S jilt 4 iL&c. / ‘ j! ! 

lAhUi a! LlJI 
♦ 

F = P xA 
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lb 

= 2,500 — - x ( 7 t x (3.50 in) 2 ) 
in z 

lb 

= 2,500 — 7 x 38.484 
in z 

= 96,210 ...or 96,200 lb 


^ A^Loia] £j\j j^lB Ja Jl JjLalli IaI 

£ £ 

<■ a ^ (JLoxIIujIj Ai La Lftll t ^ ij . ■ ^1- ^ .j - • J 




231 in 3 3.25 gal 1 min 15.0 sec 
S(in) = — — — x — — - — x — x : x 


lgal 
11261.25 
2310 


1 min 60 sec 


= 4.875 or 4.88 in 


38.5 in 2 


ajjj j A jjj. i-> ■ 1 ^jLkJa^xll « Wa^U <^Lou» j Q (JjLuJI ojjjj vw'i j. 

t Cjlj&jll <■ LfcJajI 4jU«AiS (Ja. ^j£^ajj 


5 


(— ) = 
Vmin/ 


231 in 3 3.25 gal 
x x 


750.75 


lgal 
= 19.5 


1 min 38.5 in 2 38.5 


in 


min 


AjjIaII JjLula 11.6 

2 ^laB L <Qv ^ ^(.BBa La * AJLuiA 

ciijl£j 4C1 jUiajVuj>) 6.0 abjIaaII S\£LJ1 U^b u^j 'hj^ 500 ^jLojj 

♦♦ ** 

1725 a&jim 
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D t x N x = D 2 x N 2 
D ± x N t 6.0 cm x 1725 

N 2 500 -^ 

min 

= 20.7 or 21 cm 


rev 

min 


10350 

500 


jJ ** £ 


.14.6 B i A Ale. *^ULul4 


jA B ub.J J yr* ojIaaJI 

t 2 j) . . t AlaiLaj 


N D = No = 


T t x N 1 = T 2 x N 2 
Ti x Ni 24 T x 2200 


rev 

min 


t 2 

= 4400 rpm 


12 T 


52800 

12 


:A cbji <_ jjLoijj .teeth -7 1 


Ti T 3 T 4 
Ni x — x — x — 

1 T 2 T t T s 

24 16 8 

2,200 x — x — x — 
12 8 12 


6,758,400 

1,152 


= 5,866.66 ... or 5,900 rpm 
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4C.UI 






Lf = . 

JP J E •:■ ■ K 




A 


^tiuiSn ^ 


24 

l 

12 

2 

16 

3 

8 

4 

12 

5 


‘^1 ^ SjjJ 2200 

L_J^)lac. dl^jl (jja^au <jl 

Clll.l^.j £-a S.vU <a (Jaj 4_i]| 14.6 

JAJ A_bud^J c 2 ijjuo VA .Jatt ^Ij ^ AjC» ^ 1 (Jjk-sa^Jj 

4_lla*J ^311 ^aiaC-Vl ^3*^^ *B J A UilP^ 

To xJV 

p — 

r kw 


To = 


9549 
9549 x P kw 

N 

9,549 x 37.0 


= 160.6 Nm 


To? = 


2,200 

# a 

• Cyw 160.6 (^LaJj Ia^ 4P-^' .JjJ 

** 

:A Aic. ^jail cSjluLlj 

To a x N t = To 2 x iV 2 
To! x 
“^2 

160.6 N.m X 2200^ 

min 


5,900 


rev 

min 


353,320 

5900 


= 59.884 ... or 60 Nm 
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:B Jic. ^jaJ! cSjWj 


To-, = 


To-l x N t = To 2 x N 2 
To-l x N ± 


Nr 


160.6 N. m X 2,200 


rev 

min 


4,400 


rev 

min 


353,320 

4,400 


= 80.3 Nm 


• B -ijc- ^ l-'r-V 1 d" 


^a-TNJ 




(J£judll 4 liixill 4 il j 4 Ajkuli IaaJjj SjSJI ^)ldLo Lo lAJLuua 

Ja* 4 di 5 I A *^j) !■» *■ i (_^Lojj Lo^ic- 15.6 

jli£ 50 JjVt AjljiajudV I die. cCj|p^ilLaJ 15 A-ljlill 4jl jliJujV I 








\~ l 9 , di^.U c \~%9 i>>\l A_^.Luia]I ( s ^ A^QjjuaLall a * JaJt 

♦* 1 

;S^I* A^Luidlj 


P(kPa) = 


F(N) 
4 (cm) 


50 kN 10,000cm 2 1,000N lpa lkPa 

n x (5 cm) 2 X lm 2 X lkN X N/m 2 X lOOOPa 

4 

500,000,000 

= = 25,464.79 ... or 25,000 kPa 

-L y J U kJ 1 ■ y kJ mam 
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s jiSl 15.6 


A q . (JI£juAj 25,000 (J-iljoill ,2 c* JaijJaJI (jjjLuiJ 

*♦ 1 *♦ 

2 jjjJajaaVt ^ic> 


F(N) = P(kPa) x i4(cm 2 ) 


7i x (15 cm) 2 lm 2 

= 25,000 kPa x — x — — - — — 

4 10,000cm 2 

^ lOOOPa ^ N/m 2 ^ lkN 
X lkPa X IPa X 1000N 


417,864,669 

10,000,000 


= 441,786 or 440 kN 


2iLaLAll ^)1 aLq Lq t^jLLaill 2 JLola11 iAJLula 
? 5 2iLai>o jV \ A 4j) JajaaV \ LaAic- 
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Jajil! X = JjVl 4iU« X Jj^\ A^L^I 

A 1 xS 1 = A 2 x S 2 

A 1 X S, 

S, = - 


A 


19.6 cm 2 x 5 cm 
176.7 cm 2 


98 


176.7 


= 0.554 ... or 0.55 cm 
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.7 


ApUsIuuVI lLiI& a J 


ciUty 1.7 

. dj^)|^U AxjLudll ^-lal x^allll c. | . 1 

s 5 

jjjjilll ^ ^-c-UaiLujIj ^^Jl L . ^ ^ Wunl .2 

• %86 J1 (JLqjcLojIj ^il^ll 

Ajjj AlLlj A <~-j * ^ ^4 4_LQjojV 1 ^-C- UaJjoj' V 1 ^j^olill .3 

.4 \'\9 *\\ JaxJI 

. SjaLhII * u^l> .4 

. ^)|^J1 jUaJ c^jlj-Q lAx-s 3 9 ^j>Q (J^Mt .5 

.OECD j ASABE cis]j]^Jl cjLjj]^.] .6 


2.7 


l^VLaxJjuot i jjjJa j! V] C^al^^JjaiVl <C^ILq C1 j^~\ I^jIj Clj]j|^Jl L_fi 


**** 

x^aJJ 


~ ^ £ 

^JLjoiJ 111 .4 ^tg_^ll £_La^. ^3 l^ lix J £-1^.1 j 5J1 A ^jl ]jjj£ £jaJjl 

.4 qV^-v ^\\ cJL<i*jjajVl ^1^1 (Jjsl jjjJ tg_l 4 oVi'v ^ ^a^Lx-saj £jJaj ^Jj Ia j* l^a>Q 

tillj ^)]^J1 J-olC' £- 3 ^ 11] <jl V] 6 4 -SJjJa ClbaLll ^l^jVl J 9^. (jl 
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J] u> 4 Alt.43du J ^ j ^J. 11 

J*l*]l Ajjl ^1 Ij^ J (jl Ljajl (j^Jj -W^Ai LS^' >4aJ j' 


4Aa*Jjou* j! dllLo ^dl OJ^ u' ^j>o )dl .ajij^, L V<jj (3^9 

fi^lc-j 4 ^ ^ Ldo-jl ld& ^jdlj L_fljjaJj . Ajdljalll djjj^^Jl djldij AjIjJ 

<- Ig liA^j L-flj^lal \ jl 1 i dj|^)^Jjj AlLlilll djl£j^All 4 _lqjujV 1 A C> l Ja!l a 1 ^)jdaj 

.bbjlilkl A-i<h£ j 


^Ua 3.7 


jj 

♦♦ 


^ l ikjjlj j .4 oh A ^a-lal x^aJ 4* vwti Ac«|j)^H ^j^jj L-Ala 

dji ) .j^il d lilx^a 4 (JI^»*Ual)U l * jj 3 . l^ B-ll^aj jiaj LoiLo)! I^LgjlJjo) 1 

gjjj djtSUjll] 4 djtSUjl! cJIa^iLojI jl> :djUa d_Laj 

au^iJ j|>-j ‘[^JJ> JJC- cd'j2 4iu Ajj'jla ‘-at&l Jic. 
4 Aj£> 1 l^al) (JLoC-VI 9 

4 I^JJ^ AjuojI Aj£^a]| I^VLoxJjujI 4 Lila djlj!^, ^tijj 

*Jdlt djLo alala! Uuj Adit A. 1C. \S djUa Aitdat .du Ldl5 4 dlli , _L dlli 

^y ♦ ♦♦ ^ ♦♦ ^y ^ ♦ ♦♦ l, s * 

; ^«4 L_ullj^ll £3 Jj 4(j_uil^Jl idj^r^Jl ^GJUjoball 

‘s4'j4' c5^'-y ^_As ‘U£*dM ojjVj41 (M 1. -^q^m Aj^jJ 

. (^JA1a\jC^\ fi^C-Lal-Q ,xijj t jjl?^ 


^U3) JUiluiV! dil^ai 1.3.7 


(■ i^alj (5 ill ^UJI ^ 


♦♦ 


-O (JLoxIujVI j)> 

•U^ 0 ^' U^^4I jjj ^1 l^jjc. ^iUjLttll \ n; (Jj-aiS jjj4=“ 
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. A dltjljjll oJjlc. I ^gJI 1 — 1 ) 2 ) p UjjIj I^A ^-L. <ajj 

UL^ul 25 BlLqJ ^B^ £juljj djlB ^^B V *^iSl I BA <d)lc.l Wunl Lol 

Jiajjj t (ilj ji£ 300-19) CgJ^J 400 ^jlc- 2 jjj U LjUj 

^jjLudll ^B ]b^. AjuLuj 4_L<a djLudliLJl <2 . <jc- U aJjoi' V tad ^d^baxldil 

^B ^OajuJjiLall djLudliLJl Jj .L-LudxJl ^Bj Sj-jit 

(JaxILolj 5 - 4 VqV^ j( <1j1j d ^ cl^^duBj L - id*. 11 3^ o^^Ij 

CL^~\ (JLq < 3 ^ ClS^'\ Jdddj <AjaLiJ^lt ^B ^)j£l ^A djLuALJt 

(^Jjk-saB dlV 1 9 A i]qI ^ dllB]j>Q e C d jIbI j 

Aj|^U 4_illxJl ^-C- UaJjai' V 1 djlB dlVVI dldix^a BBj . ^jdll ^jc- L_J^i^Jl 


.Jallill 4 _i£)Ij <llc- jl <C.Ua!Lajt BdLa ^^ic. (J?j ^ J V BBj cJaBS 

. £Bb 1I dll ^ ^ ljj| £_L<^J JLojiduj'Vl dllj dj)j|^Jl ^jBI jJJj 

dllB 4<jildSl ^IjBlti £Bb 11 <Sill aBA C5^ ^ jdjjlj ^<uA j 

*j j^ali djjj^^JlB -4rA Id x l J SbIc. £3b 11 ^Lojiadi BB^JJ «; .ajddVl djj^jjuJi 
^-C- UaJjai' V 1 4-11^. Cf^J SBC-LoiaII j ! * /iuBbII (^J.ax*ud 

(jli dlLoilLall a1\^. ^B Lol cJ^ B^ljJ cAJajujjdJl 

. (Jjk-saidbQ JSja ^bbII ^A Ic-^jd 


4\ktsiW ljUUHI 2 . 3.7 


^bb^' ^UjjI j^' o^jVl jc- A 


* x ^aJ 


jjB ^ cdljld jjB jixA\ iBAj JLa* daaVt CIiIb 

dlLuilLd -jl^a j^B dji )1^J! 6 BA dlLailLa Lol • I^jIbj] 

-37) ^ oL- 100 j 50 (jpj s^lfr l^jlc-lkluila 4^l*JI <JLa»jjj)VI 
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J] (jAiaUI (jjjVjA; <^d ‘diAi -(Ms 75 

^\jd 1j ,|l 1 illjjMl 4_jLud ^j-uilkSI 

fi^C-LaLAllj ^)J^1^J1 (JLa*Jju4 l ^ Jax J ^4 JU*U 

Idaj) 4 daljld 4da ^jl V] 4 4_i2kj!i]!j 

.l^-daxj ^ (J^V^ UJ J L>* 


*j£*l\ jbuiVt OiSluu ajj* 3.3.7 


djlj|^ ~ J ^ x «aJ ^jC- ^jl ^ dV t ^jdLaiJ dll^T)^ ~ J ^ x «aJ c. oV*^ j V 

l g x iajjJC. 1 daljl^oj ^j-saJsJ lg Ij^xj L^)^ cX 44_a£x^all dlljldljj JLqjLLujVI 

^da^4 Ljajl da^yl .addll dlla ^<idajjj . ^jl^doV 1 (jlx-saC. 1 ^4 

lgjj\ \ bbjJC-j cX^ l " ^. u ** 1 4^ Ida I j *• xS\ ^Jj pl^Jl (J^-^J) 

£ 

^ tl^j £^g!1a]| J)\ y d^ j jjjlalJ ^AjJajj Vj .Ajjljll pLujjVi 

^ L»..'j*i-« OSjtjaJl oik dijl^ !il_j t4 imn^II Aj|^J 1 Jia ojjj£ CjlfrUaiJ ^1] 

.^IkLaVI 


ojfcSI fjjS ^i)l>a. 4.3.7 


.. iS > 


-a ,A9j *-4 ..>>Q-v dill dale. I WunNf 1 Jl^o da djlj|^Jl &db ( *Jaj 


J> 

dal 3 C - llx W d d L_fl^d-sa ^)d ^jl (j^4 a Cdl2^J tg_dajC. ^j-sadlslil dll^C- 
aXox!iula]| dllj^ lda_al Ajli j dal£jd 1^43 j^adlda <jl (j^4Jj . 4-9jdall (Jjk-al^JI 


£3^11 4_x* ijjada x «aiLj (J^adall ^ILJI .S^iLall ^)1 x aiV 1 (jdljoiJ djl^^)^. 

J fi^C.Laui a x 4II ^i^ll (-5^ 
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5.3.7 

jjljS j£l <c.|j)^]l ^t*_Il (JLqjLLujVI Cls|^)^£ Clj|^)^Jl &AA jAjJ 

aSj .4-aC-Ij Auix-sa ^jJajuo . 2e* (J^q» 11 c - ill | ^A CAhUalj ^ ^ ^_^_3 . 4 ^ ^ 

Jx^ill aAj^ CllLA^aj jjj J%^b j^^Vl JJ ^ 

.4 (Ajl^-^lill j^ La&JJC-j 4 ^q\-v\ 1 j 4 _LoLqV1 


Jpl-i^l 6.3.7 


Jijj ^4 4_mll Clii^. j^ icjjj jj£1 &AA 4^3 

jAaj CllpkJ Ig xiax J A-jj^a aSj .IjjL^j IjI x^a^. 25 jc. SaIc. lgllc.1 laiLujl 

W 3 lU^i jj ( lujjt J1 oJj^S ji.V I j-lJJj 

£ £ 

• 4jjJ QA jl jj^LoVl jAjV^All gAc-Lola ^iiiJl 


Aj^uiVI CjI&ILIujI 4.7 

CAh CIjLujILq jc. ^jJJJtlilS 4 qV^-v ^ 4_lgjoj 1 4 c-l Wu^l pjA 2^oxJjujj 

^1 ojj^L jl j^jjj jl c5jjj^ 1 c>^ *j] .^^p^llj 

4_ju^l_La 1^1*^ tAHAj c4 ^^^11 t JugA l^jl^UaLoil & l JaC>lj 

jC- £aIc« (Jaj3 I^JLoxJjujI j£^aJ ^Illl 4 oil 4 cl 1 Jaj, A 1 Lol . jljjoaVl 

jC- ^nxllil aIaxJjuiaII 4 ^otl jj^j jl L-l^J IaI .4 \\m *\\ 4 cl 1 Jaj, i ,V 1 

JLqjLLoj^U AAjIaII 4 CL 1 ja!l i 1 AjA^J jl^oVl-J jj£j jl 4 n 1 Wi x nV 1 

.1.7 JLill jtjl .SUi 
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<C.\_ia!Luj| 
v^Jj (. 

V * ♦ ♦♦ 


jis-aii acILsj 


£ II Ac IkU 


<c.\_lalLuj| i qjn^Vi 1.7 


4p^ 1! AcUaiu,! 1.4.7 

iaijJaj 4 jajuoV I 4 c.1 Wu4 a\\ 4 c^.1 Wu4 

£A ±1a1\ A cl l Ja!l x n' V i AjA^li] 1 Al^ l Q ilk «aJ CibaLll (_5^J - .all Ax^Jjuoj 

. Clijlilll jl (jj* 


^iLoJj A^Ualuat 2.4.7 


^jjoLlil ^jj^)J ^SLiaII (JLqjLLujVI \*\^W 4 g,\ Jajjgji ^jIj 

C_jV A iC- 4 r„ 1 W<i i n\ 1 4^.1 Wu4 j . 4 c^.1 Wunl 

C Q ^9 fiAlAo 4 c^.1 Wunl dbou] CsAi - ^ U_|j 9^ 

Cllb^jJn^ dll^ )^o ClAjudliLa C 4 LoxIIuiaII 4 c. 1 Wi , iN I (_)j i ; 

.CIjVVI ^ W^-A^ l£^ 
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iiUt) A^ILIujI 3.4.7 

gSljllolt 4x> 1 1~*\ j> ^ L ^JJj^aJ (Ptohp) ^-ilaJt ggJdlt 4x.LLa!LqJ 

ciL^liU A^UaLaiVt (JaxILujJj j]> (_5^ gc. 

CLj|^|^2kj <gLojg)lt (JLq 4<ail^<Jl ClsVVt ^bjt go gjT^l ^bi^' 

c> c5* (JLaJfcjjal ' C5^=^' ^ fr '-^ ijail g^^ii] j . c-jjaixJi 

♦* ♦♦ 

^Ac* Ac. UaJjai' V 1 


Power (hp) = 


To x N 
5,252 


4^g/giillb b^° ub^' rt)^ To j tggl^Jt (jl j& hp n«s 

IAjjIaII JLqjiIIjujIjj .<<Li3^1t gj^llj ggLo dj ljij.il 1 N j 


Power (kW) = 


To X N 
9,549 


>N j \jSLa jbi^' fjc- > To j t-Llj ji£ kW diia. 

.AiAllt 


gaJt A^Ualuit 4.4.7 

dilgUJl Tag <Ja£j ^C- AjoilLalt A ^ \ Wi . ^ \ g,aAt L . lldafl A^UaLait 
^jja jj .Aatailt A_i£)iilt g^TI aJjc. ji g^Jl l. iidakj 4 UvAt glil JjLdjj cj^^JL 


t - lldn3 Ac-UaLoit L-jbuaaJ gjjl.Vq^ll gl^A J-qjijjujJj Acgjai a l . i u>>q1\ 

gtL ^Ax-Loill Acgoiltj ^SjjJIIj^ gilt ghS 4 ajgj (JLi^ILujIjj .g^lt 

g igj -C5^' ^UjJdll J ;" ^ Ac.liajjuil (_JLn*jjail 
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ClifljxuJ SAaII A j W qa\ 1 AiLoiAll ^jc Acjjoill 

c - 1AjJo3 Ac. I JqJjujI ^jc Abt*_A (JjJaflt (jli c^AcljaiH cJ^°) ^ ^ 

jaJI 

FxV 


Dbhp 375 

ajS ^ Fj t(?)UJI jL -,:.r,^ llj ^)^J 1 <* - ijjJnS AcUaJjaal ^A Dbj^p 

♦♦ ** ♦♦ ^ 

375 dulillj 4 Ac. Lail) JaaIIj AcjjaJl ^A 1/ j 

Ac.Ua!LujVl aS^Ix^q (Jj^xaj aS^IxaI) g^A CliiLujl CIajIj ^A 

:aAJ)I\ 

♦♦ 

F x D 

Php - t x 3,3000 

: jli ilmile/hr = 88ft/min j iV = D/t :j1 ^Jj 
• lhp = (F x V x 88)/33000 = (F x 10/375 


** L.Z 


SjS LudJJ Lo^ic ^..'L jaJ' L-jjj. ^->Q 4 r. I j-i"i , \ La ; 4 jLutA 

?<c.Laill <_)lxal 5.5 <_£jLuij .lit S_>jJ 1500 Ia ^-^ 0 ^ 



FxV 

375 


1,500 lb x 5.5 
375 


mile 

hr 



8250 

375 


= 22 hp 


cjlclIaluiVl U ^ 5.7 

♦♦ 



* f 


Ac Uajjai' V 1 Cljlajix-saj 


(J^xlLoil 



♦ c 

LS »l^tA 
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(jli j\ j\W Xcl 1 Jajjgj) ^ 


AX Ini 3 LOJJ^ 
** ** 


l a! ^ a_Axa11 

(JSl3 JLoxJjol)U A-Lllll ^.C- UaJjud' V 1 (jV £AjAq ^jj£j ^ A^a^la^oH 

l - JJjuaJ (Jsl ^ 11 ^)JjAi]| ^ 4 c^.1 Wunl cAc~ 1 Wi 1 1 N \ <^ilj ^jC- 

(jV (Jsl ^)^JI L . a Wunl Qj^jj . a^^JI JSj a j ^ cijlc-LijAa]| 

^ j;jla jjli V jl^' j^J L& JJ^> ^ LSJ^ Cjltluia V>J 

.4-jjj]| ^Ic. t_±2lj4l fjc. JS { $£±=Z 

^jjJ-iLt all ^)^J1 C—lljJafij ^AldH ^JjAlll ^ 4 c^.1 Jajjuol ^IL <u3 AaAd 

(Nebraska Tractor Test dbb?^ ^*b^ dbb^l A-la^ ^a! jb?^ jlii^b 
(Organisation for Aj^nNj jjUAll ^a! jl (NTT) Station) 

UJ^ V L^Aioj .Economic Cooperation and Development) (OECD) 
fiAC-li (^I^qxTxiI ^jS^q 1 C^jA^IjILq L . llxAaBj ^ qW II )jjAl]| _J)J)^ * ^Ac *\ Jalijud 

.A_lqjujV1 ^ Ax. I Wunl ^0 La&jjAli] %86 J1 

^0 ^AjJa dabb^^ O -0 AAx cjjJ^ lit AAl dLoab^l L ’* liiJ Ai3 

%86 -J ^ildSl jjjAlll AxUaJjoil ^4 qIA-v ^)^JI L_fljb^ 

A_Jj^a A_uiajl L ♦ Axl Wud j^\ y-^ \ ^ AxUaJjail 

_ll aAc-li ^jj - ^ Ala. 11 JjjAlll ^ AxUdail IjJjiLi %86 ^jIjoli 

♦♦ ** " 

4-^ ‘J^' S U ‘ M j Ls^iJI JjjAlll jja^ ^glx.1 Idud %86 


.A aLox]| dULull /jc. b-jAj 

♦♦ ♦♦ ♦ ♦♦ ♦ 


ClLaii! 

♦♦ 


(* - liAaBj jij^- ^ Aic. S_)3lj!La]l A r - \ )stA ■ ''V ' l4JL.ua 

.LjLaj l jl j . 125 cJ^LjjEjjp 4^)i-a A. fcl Li"'. J 


:%86 Jl o^c-la J'a.n.ili : JaJl 
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PTO hp = E h p x 0.86 = 125.0 hp X 0.86 

= 107.5 or 110 hp 

Db hp = PTO hp x 0.86 orE hp x 0.86 x 0.86 orF hp 

x 0.7396 

= E hp x 0.7396 = 125.0 hp x 0.7386 


= 92.45 or 92.5 hp 


** L.Z 


^)j^JI aIjJ LqAjC- )jjAlll 4 jjjAu]| A C* l lad a I Lo lAJLutA 

?^)^JI C - ijjJaS Aic- 50.0 IAjIaLq 4 c^.t Wiml 

^jjjAill ^)J)^ * ^-C-UaiLoil ^lx J %86 

l IaI . ^)^JI t - llAa3 Aic- ^-C- UaJjoj' V 1 2)-o ^)J^I CJJ^ 


PT( V = aS 


Db hp 50.0 hp 


0.86 


= 58.139 ... or 58 hp 


SjjLJ! 6.7 

La^jc. ji l4 ^J5 J«a*jjaU ^211 ^ aq 41 dlLajai (ja 


o ;-li4! {jl . Jjijll Vq.\U tir.l Wi l n \ tL\j \j' L f, QjfLj 

(jS-aJ dl2j4! 41^11 jl-liLa (_jc. j" 41^11 (Jxaalll 

** ♦♦ 


dulj ]( ciSj ^. aII e » jl^JI SjALq (jl J^JI 

4 f^-l Wiml W \a 2.7 2^ k> *^ . AC- UaJjai' V I ^ AXi 4 It ml A jI^]| (2_lA^ll]| 

♦♦ ** ♦♦ 

cAjI^II ( J - lA^lill LoAic - 4 Al .( AjI ) bl (Jjiij C 1 ^ j 4 ^* 

2050 (_£ jIjuA ^ A ]| II 4 *i a ft 64 - Li 3 A 1 I < A 1^> ^11 < Aj|j «A AAC < m ^ tQ-v *11 

** ♦♦ ♦♦ 

jl.}La jl*Jj .< C.UalujVI - il-ijjj 4 < LS 4 ' gi bj^ 1850 J ] 4 iAll ! a ; j.S 
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u 1 a (jj^2 . (Jj ^Ic. aj-lLall ^jc. (jljj-ill ^ajc- jLijl 

.3.7 ^ o^ll ^-b^b 2.7 Jlill 



1300 1600 1900 


(2ijaj]| Sjjj) <c. j-i 

,^j|^ll (Jxa^all A_iLla Ls ^ ‘ 1<0 2.7 



1300 1600 1900 

SjjJl) 

# ^jl )]l <jLlill ^a^C. ^ j "* ^a jo ^jojaa 3.7 3^ 
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LS^ 0 (_5^4 3.7 J<; dll L iL^aJJ V 

4%* S4jj AjS Jx ^aaj V lil • ubj^' jl >iQ-v jj 4_i3 

. ^Ac> ^l^Jl fi^C-LouJ ? j*]| 

Aj^u^VI A^UsIujVI SjI^I 7.7 

d)L^. jJa^lt (jLo t^jjlil! CIjVVI JjxjolJ 4 dj\£j^ ^11 j» jj^a^Q 

(J^ dll ^9 ^jaiaSI l* 11^ as- 1^1 c. 1 ila. ia £jlc- (jjjLoill jl 

♦♦ ** 

.4.7 

l4 oVi'v ^ (j|j)j^ CljlojjaJ dc< 4_L0 joiV1 a\\ ^-C-lJa!lja)l £.ljVl d (JJJJ 

♦♦ ** 

Ac^joJI ^ njxa^lill AlLa. J> lg_j ^ ^'l Lu^ji Ac^xull ^_ya l£>liajl 

|j] A^vi *c.lkL«VI J£ JU*1.£U aLUII A^lLiu^l J V] 

*Lo_ia] a^lc-lj jaldlll .a^C-j *C5^ L5^ £jU^da]| L>^ -^-Ij (J^Vi 

* * ♦♦ ♦♦ 

.a^AC- 1 «akj 7jl \ lifiji ^&I1 4 c^.1 Jajjuol 


.*..* 

jjJ 


<1ij c _ 5 -lc. A>qjjlj 9 4_1 A3tIljal<Q Jl J4j*J1 U 

CLjUt^Ujj dj)j C^Adl^ll djl£j^O 4 c^. 1 Jajjujl ^)4^4 ^Uuj .Allid 

d jla^Loll (Jjc-IL<J ^jljjud^Jl (J^.1 c> djlS^^aj 

(^4' ^jjj ^1 £jV'j s;l>aJI ^j-^j 44L^>yi 
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1000 1450 1900 2350 2800 


sjjJ) obj J 

<il^V (jl jW 4.7 


^LiUaVl 


I 8.7 


^-ajojJ 6 AajojLojV I Aj^aJ c^)^a] 4_LQjujVi Ac« UaJjud' V I ^JaxJ Lo^ic- 

Alljj (JjAjujI ^1c> ^ caJL^VI <c.l Wu^Nfl UU^l 

diju-sal’i ^jlSj Clila^LJS tilL j . 4 _Lg Aj^Lja^ ) 

i# 

Ac- UaiLuj' V 1 dulS lilj • £ju!a A^j^aIIj Acjjoill ^aJalxM 

Ajlxujo ^ I 4 r, 1 W^i v p V I ^Vn-N. ^ajujJ j t AjUl^Lg (< J^g vS. &Ua*-4 A^^Gjoj^M 

.djta^ixJ) tillj J)^ ^ ^ ciSj^. ^Itj UJ^) tAjfiL^all 

A^jaiVi A 1 Ja!l x 1 L_L^J c^joiLaaVi xS\ 4 r~\ Wunl ^JaJU Lq.Hc< 

£. IjjjjujIj djla^Loll (J j^x-Lol ^Ijjud^Jl ^9 Ajxj c%10 aL<ij 
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^^joiLajl ^ja A-^tLall JLqjLLuj^U A-Lllll A ^ l Jail >■ \ ^jl^Lo Lo lAJLuLd 

(JLoxIIjujI Cj-^ IajI^a Lqj cIjjL^j 1 jl 75*0 lsj^^ a-±aj*^\ aHc.1 Wu^l 

*♦ 

a\\ .ll^Jd] ^Jauij A_^j^a 


- njudj %5 -Jj ClAk^LJt l- njudj %10 -J Ax>l Wu^Nfl j 

lA^j^all 

P = 75.0 x (1.0 - (0.10 + 0.05)) = 75.0 x 0.85 

= 63.75 or 64 hp 

lAjtjLjall A 1 ja 2 ■ ■ V '^ i ^)JaJ AjoiL ^Lc. L II ^j^aj 

P = 75.0hp - Loss = 75.0 hp - (75.0 x (0.10 + 0.05)) 
= 75.0 - 11.25 = 63.75 or 64 hp 


JL<i*jjaL)U A-Llsl) <C- UaJjoj' V 1 i^y^k^hl A-HjoiaH g^A ^Js Cl (J jxAa ^Jb 


♦♦ 


.L,ILj LI 64 75 t> 

Sjl>aJI 4 a jJ 9.7 

A ^ Wunl (, jLal^ L_L^J 

Ajs\j£ Jsj A juaAlij ^-r^P Lo^ic. AjV 

^jLx-saaj . (Jsl L_1 x^a11 ^9 (jj'N xxi^V 1 ^)l^Lo ^Llx-saJj 

A a\\ J j 9 cJ ‘ ^jA^-jud^Vl 

Aiic. ^Jc- aJI^. Lai - ^11 aJ^-j u^ 

** ♦♦ ♦♦ 

L iliA 9 < ^ laja. .all c. I -^Ji AsLS ja ^jc.! ^i^-ll AsLS ~ ■ t^l^JL ^11 
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JJJ& A^.1^. V lilj 4<C»l 4_2kp ^)dlj C5*^ 

cijUt><ujj c!jI£j^q 5JL^. ^s Lol 9 (J^J (j y* a^^^VI a 1 Id >■ 1 

(J£J %1 -J A^^jujVI Ac- UaJjoj' V I (_paddj i ^ ^ jQ cLl*_llla (jdjjj (s^ (JldLuiV I 

85 d=.j2l Oja (Aj^la diUj.} 5.6 J^l) cjjlgjj^i dil^p 10 


q^ALj t_fjluLi ijjj^ll dl£ja^ <_>^j l* yij .(Ajj 1« A^p 29 (jja) 
^ (jjjjjlxj jjjjCkj J 2.7 dll Igj^S dllikj J 5 J£1 % 1 4jlajm$ I Ac 1 Jad . t . .'V I 

.(Ajjia A^p 29 (jja) diil^ij^i 85 <^j2l jja 


** L.Z 


j3 ^ Ig Jax J (JLmlIus^U aIjIUI Ac- Ua!ljuj V I ^)l^Lo Lo I AJLuua 

(Ja3U LqJUC. IjjLdj i jI 165 Aj 3 Ac-Ua!Lajl (JUtlLuol dslx^ujj 

A^kp 100 (JJjIjojj Sjj^ A^kp dc. 


Aj-^p C - njuaJ Aj ^pajidlll) (JLoxJjuj 9 :JaJ! 


P(hp) = 165.0 hp x M - (o.Ol x 


100 °F - 85 °F 
10°F 



= 165.0 x 0.985 


= 162.525 or 160 hp 
aLISII Ac.Ua!LujVl Clljl^j^_3 4_2kp 100 4_2kp (Jjaio 


** 


.LjLkj lil 160 J) 165 t> (JLadLaLyU 


e.li2jV! 10.7 

Jax jJall >>Q A jj ^Jajoi ^jc-] ^IsjjVI LaAic. 

Lo^ic- AjV (, ^JcnJall dll 3 ^£i ^palldjl c^U3 


157 



*\\ !■»» xia ^Llx-aJ ^11 ^ lijjl 

(jl ks^<\\ ^Jj JaiuJaH ^JjJj . (Jsl Ja*_xla]jj Jajjud 

Jajjud (J^-^ ClAjl^Jajoil ^Jj (J^ 3 JlL pj^Jl ^)I^ Lq 

xS\ pj^Jl ^ jJaj ^Il]l ^ ilx. ^ Cljtj CIsI^^a!! 5J£juLq ^UjjVI (JjaJ V 

^jjdilJl Clllj C1 jI£j^a 11 4_ll^. ^3 Lol Jait jJa 

IAjI^Lq a^ljj (J^ %3 ^■^oJ ^LlqjujVI 4-C> UaJjoj' V 1 i ^ ^ jQ c^jt_lllall 

.^jtLol 305)j^l ^Jajoj (jj3 500 ijf* ^Uj ji\ ^ 1000 

Uip Ig llax j ^ll]l (JLmlIus^U 4-LlaH Ac^\ WunNf I ^jl^Lo La iAJLula 

?^03 4500 (^jIjojJ ^UjjI LjLkj ljL-aa> 225 4 jC> 1 Wunl ^JjLojJ 


4 jb pail <. il^j l A A | p lijj^U Aj ^ IJ^I ^ JaxJjujJ ! (J^ll 

i^ijljaill ^JLolaII IaIiLoxILujI ^jc> ^LUjoiaH g^a ^Aax!1ula]| 

. Jj £ £ 

* | La^lIa !^\ Jl * 9 *\ i 11 I (j£»j <jl ‘ij 


P(hp) = 225 hp x 


100% - ( 3 . 0 % x ( 


4,500 ft - 500ft\ 

1,000 ) 


100 


= 225hp x 0.88 = 198 hp 


t . imlll <_jLa*jxulj (_]tLa]l lift (_J^ LS)^ 


aJI & 11.7 

. 1 . t— .a* i ^ jj j^ajjauj A ''^-v"' /jjfLj lilja. ,aj| 

t^i-a .^jljq^ll 4 _PJjuJ J ^jfi. 1-N. ^0 J (Ja^JI ^A ^JaS-Ulll (Ja^JIj 

^L9 £^a!LolaSI 2^ 1 La I . ^JaiLiA 
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JliLo L " s 9 4c*1j^aH u]jj^ ^-CJjoj j skjC. ^3 <iil3 Cljjjjiu V] 

** ’ ♦♦ 

/j>i» J ^jlxJ ^3 j /&^aJjoia] 1 (JLo^V \ ^jj]l 

L_L2k j 4L*1]3 (J*_3j (3j ^ 4_LQjojV1 A r - 1 Jail x jjV I dO,^. 

L_L^Jj .4»A.liJ) ^jj] IxJJ 4 _LqjujV1 <^S^> *W 4c^\ Jajjujj 

AiU ^ %20 JU^I * 1 U ^ %10 jI^aj ^LkLuoVt 

•*i>^ JUlA ii jidn 


a 


** A 


4 


Ig l]ax J (JIaxJjulXI 4_Ll3ll <C- UaJjai' V 1 ^)I^3 a l a lAJLuiA 


4_2kjJj CjW1a]| AJjudJ Ig dajidj Jlxj lytkj Ul x^a^. 115.3 l£j\->^ 43c.Ualait 




I ^aJjoiaSI (J t _ Ajjudj <c. UaJju 1 : (jA»*Uxn 

100% - 20% 

Pfhp) = 115.3 hp x — = 115.3 x 0.80 

v vj v 10Q 

= 92.48 or 92 hp 


4-IajojVI Az» UaJjai' V 1 (J;1J ^Ia (jjj3 ^aLjJ q\ ^j^a \ AjudSllAll g3a ^ja 

13] <ul LJ .Sittll cjI£j^a1( JU^^U aim A^lkL J^\j 

l^jl aJ^j L-i^J 4_jli £«1 a )]jaJjujIj 4x»llaJjuil ^jASj] j]^a. (JaxIlujI 

^ A cl\ Wunl ^)^3 j A C,\ Wunl ajj^j cj^^S • ^-JAjudVl ^-C- UaJjai' V 1 

.djta^LJl JjJ>a ^)^A <C.UaJjajl ^jLojJ C5 ilkJ! >;jJj1I 

c^)^-a11 4_uujjV i 4x.Ua!ixjjV I j 4 AaC» ^jLoiII ^ Wq^\ 1 Ij^jjuo 

C 3j£ jA *Qc- <jLa.Vl l - ^311 (Ji^jaJlj . .lalj JJja ^3^ 

* ^ ♦* 

. Aa.lj u^iiljA ^j|j5Lj LqJuC- Aaajm^ 1 <c, Uajjool 
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^aJ A-p^V I ^jC. A^^lill 


jJa-lkklill ? liUi (J^aJJ 

. A^ ajoiVI a !1 A r - 1 Ja!l x jA J 


(JjjJ l^ .jJax J (Jl^ 3 t.J.x.x)^U aLHII A g - 1 Ja!l a i J. 1 ^. I AILulQ 

tdA^^Lall £_1 a^J _$Aj tljjLkj IjLx-sa^, 115.0 A^ajoiVI AjC.1 JqJjujI 

^\1 ^Jajoi ^jC- ^lijjl Xl £* ^ jxlLuia ^ XA Ja j 

a^o 98.5 lsj^^ $3ja S)U^. a^oj 3350 

♦♦ 

J?-' t> aJLoia]! ^3 A^ajoiV^ aA 4 c.1 Wii ; i l— l^J 

AjjIaII Ajjaull JIajL ±JuJ Lj Jail <_£>?. J3j . ij\j^l\ 

:^i*s\ dij 




0.01 x 


0.03 x 


98.5°F - 85°F 
5°F 


3,350 - 500 


= 0.027 




1,000 


= 0.0855 


• %20 -J (_paJ 3 aj . _ iljajj I ^ qJjoaa]I 

(jfr + Sjl^aJI 4 _ 2 ^p (_Jfr = 

^ aLoiaII (JjAaliH (jfr ^lj + ^-lijjVI 

Total = 0.027 + 0.0855 + 0.20 = 0.3125 

: JU«i^U aLUII ic.lkiu.VI 

P(hp) = 115.0 hp x (1 - 0.3125) = 79.0625 or 79.1 hp 


\ il ■ >.A 115.0 ^-iA*..; V j I k C- 1 jgg . .'V jj jj <_]jj^ll ]ax J 


160 



til 




79.1 (Jl^AJjuLyU 4.L15 Acl\ Wunl 4_jCa£L<Jl LJjj Jail ^gj lj)ldj 

*♦ ♦♦ 

0&»i\ ,L 2 i.l 12.7 


4 Jjjaj C, *^)£j 4 IojujI^J : dL^Hj 4x.UaJjail ^jC£il JjVt ClJj^aJl Cl \aaIsi 

LS* '-4 -(jr^iJI J15-^' JJ*~* 4 jy^. c - lidaB 4 It ml i^jj 

(j^OjCLabO Cl^lj ^llll (J^LauJl ^.l^lj .^JJjalllj fi^fLJl CluiJl cAlljCaJl 

~ ^ 

^-C- UaJjaj' V 1 CIjLq^LlaII ^alCxjl *\J ^ J ^ *■ - Jji ^ j£4' 

jj £ & 

lj)*ila> i ^jjxjj^a^ll ^jl UljIjo) (jl^ LaS .4-J ^LiiiH L - ^ j C 5 ^^ 4_lqjojV! 

Qjjl*j ljjl£ Jj ‘^b!S^ <£* jjj^ll l^aJl L , ^Ca3 4x.l I qJjujI 

4 f^-1 Wunl dull *• x>l\ 4-C.l Wunl Cl A axILujI lei j .cJ^a^all 9 ! ^ij£^Jl 4 c^.1 laJjujl 

• 4_3 Jaj 4_lqjoj1 

**y ** 


** 

c_u 


Jjjoil ij^jl£ 4 _j£jJ>qV1 <L)Ve A ^)d-al 4 191 8 ^Ic- (j^l 

I ♦♦ 


1 - la>J 4_ll ^ic. Q ^jllll tJlc ^j-aj j . ClJ^aJl jlilkV 1 £joj|^i 1 4Jaa^a 4 ^ 

C>^a (J^aaII ^ (jj£j jl Jj 3 jl^aJl c> 

Cljji « C3 9 . AjV^II ^ ^)j^aJl cJ^Cjj ^Jasl Ic-C^Jjabo Ludj ^jl ^ u^^ll ^Jc. ^jl j 

.ScalLJl CjIjVjII <^9 ciJ^aJl a±^.J! (JdauJl a iffilt tilil 4 ^ 

♦♦ * 


<J! ^bl>C' 4£-\±-*> t> J^j'j ^ 4 ji' jjj- 

jjplS ^)4C- - (jjjjj** 1 C3 9 - ^JJJxllll Jj 4-^.la. djLudj 46>1^11a11 

ol l£jailuj 4 U^s. ^ jLudl c la. a^<u l£joiluj , -i CChl'taJ! x_ld ^c^juU ^ ^ j 

V V * V * * * V ♦ V * W * ^ ♦♦ ♦ ♦ ^ ** ♦* ♦ 

jlilkt JJCJ i(OECD) 4 -iaI1S1 j ^cL^alaVt (jjIsCllt 4 jlilkl L_lak^J 

dljUJl joad^ ^ 4 l^liauJaj C5^ (jsljJJ Cl-Lia^ l£joa|^lj 
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Aja-taJlj (SAE) (Society of Automotive Engineers) 

(Agricultural and Biological u^-A^b OH^bA u^-%41 
ija lg\ <^b?-b tjlU. l£joil^j AJaa^a ^j£ij .(ASABE) Engineers) 
5ial£ (jIaJI qa ^joul l— ilia ^ Ac- ywNf I 


<ja£LLa Lo ^aA JJOJ (Jj tA ^jjAA JJjUAl 

Jjjlij ^jlc. J> 1\ - f AAV i UoUdl ^)l I 

. ^ ^ n-vNf ) l " \ \ ^ /j>o UsClaj CLiLq^Ll^ 5 4 db A ^ 


jlil^VI ^4* 13.7 

C^V' C5^ l 5^1 JJ^' J] i>^ 

4_JjuoLa]| ^j|^q c 6£.^i£JI fijl I Ajjj^) jJa 4 jLi3aII CLiLq^LlaII 

^A L qAg It ^jt V] 46 AiLq CliLa^LtAt ^jJ 

^4 qV^ a \\ ^3L<u]1 cijUjILq ^1^-] C y* iLoalji ^jtij 

c> ^g JOl ij^)]| .4 dbA. ^ djl^lui 4_c- xAiq , i ^3Loj]l 

6^c-|j3j jl 1 L_flj^)Ja ^)J3 jj jA ds|jr^JI ^jLilkl 

. fl y^V 1 Cl)Ua^>aj 

4-aili-all ^Ic- C5 6 At dl^T <jl 

JLoxJjujV I ^Jj j^lajj .Jj5jil ^J9j ilAjJjJ ^lill 4x-UaJjujV I , A ^)JjJ ^lill 


1 OECO Standard Codes for the Official Testing of Agricultural 
Tractors , Organisation for Economic Cooperation and Development, 
^ 1 988. 2, rue Andre-Pascal, 75775 Paris CEDEX 16, France. 
2 Nebraska Test Station, Agricultural Engineering Department, 
University of Nebraska-Lincoln, Lincoln. Nebraska 68583. 
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(JdaSl (jLoda ^3 Qjx l^a^ll L_lCjJ tdAjLnll (jjUojlt ^jojIjII 

^jLilkV I <Lu U^ L . ^ djLa^lx^ ^)j3jj]j -4 *^^11 0 jtilH 

(Jl^.jj ^ l^iVl iSkJ 9 I C^jjjjaJlj aIjVI (_£do 1 JSJ 1 g xxiq *1 

♦♦ I 


\ . ® 

d Jq 


.0j\lill ^^ic. ^-AjojILq Cj^^u (JLk^j (j^4 dn-v^ dj|^iixj 

• jliii.VI cJjjiaJ jj;liii.V' t>> ^ JxljaJI 


**** 
■ >k\ \ 


AjIuII ^ -^'jS jliii .^1 t>^ 

SjijJ t_±*j iSlia (^-aLiJl JJ>£}' JJ^ j 4 ^' •' ab'V^ J 

fO^ nnl l 4j-a g^j 4A1 l«£j -5j3jll gjjj c 5 j=JI iai^allj Sj^pJI 

^oda Igjl (jLojJal Igii^udj 4 dajjj^ dlUj 

Cljjjl n^VI qa (jV 6 ^b ^3 g . AJ 

4x-LLaJjujV I ^)JjJ diL J£j 4 4 _uujjV I 4x-LLaJjudl 

♦ 

£_lA^J (jl lJUd^Jl C5^ ^Vl J^' ^ . U ‘ ^ j4^' C5^J 

Jjjj ^1 lillj Jl <iLbj igJUJI JU-^' ^ <_d 4 j1u3I 

TtJajuoj L_llllj^ll djjjUalj (Jlsji ^jajJzlU 9 . ^)^J 1 ^9 

. ^ bbAiSjJ 6 jS ^)ldLo u^ ^ ^ pljjujVl fidbj 

jjjjjSiall jUlkVI g/'k-w -a t> g^ -^A? j'-d 1 ^ Jjfcj jaJI 

3 .. ** - 

.l^J_l^jujjj a£^ 1 i 1 I 4_iij£ ^LojL^a ^LjUt^Q lajl 

♦♦ I 

^QjJaJJ jliikVt Cljt^l^.] c. q j x ^a ijJ L-L^>J c(^_fljjialt cillj AiUialj 

^ ' £ 

CIjLo^lLq CjU^Lq ft d jjjl yWNf i c (JJaxllll ^Llui! 

4^Q^Lud]i j ^LoVl ^4i^ ll 11 t.**^ ^ (JjjS i^A ^^4^1 d n-vNf I 


♦♦ ** 


*♦ ♦♦ ♦♦;! t 

U qJ / flUl Ua q C 


.^Ui) £-jjyj ijpy L^i^J tg Tj> > ^u 


lla^a 
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Ajjlait JjIula 14.7 


** A 


6.67 lAjl-SiLa o^3 -}]jj La-lic. ;!•»» .' ~L' : A fcl jail jgiV I J.li. IAJLulA 

. A&Loill Cjjjla jL^ 9.0 A*_)xaJ a^iui ^liil ^ Cfijir 1 


:JaJI 


P(kW) = 


F(kN) x V(km/hr) 
3^6 

6.67 kN x 9.0 km/hr 
3^6 


= 16.7 kW 


^Jl Aj£jjaVI A-pl*JI Cjl.ia.jll (J^a Jjjajll 7 (jaloll j a ■ a ‘ j ‘A UaVI « 

(Sjlaj jl * ^Jl aILaaII sliA L-llja. jajCl j^AJc . AjuaII Cll-lajli 

** * £ * * * 

jL 1L aILaaII oLa A aCij (SjLuij .a2)La 3I (Jjjajll <JLa*Jxulj 


hp = 


16.68 kW 


0.7346999 


kW 

hp 


= 22.368 ... or 22.37 hp 


(JaiMui; jjjjj i^Ijsai l g ;L»» j ^jl! jLajtiuiJ-U Aljtall A r-1 W‘i . ,N j ;AJLuia 
A^ jja u l lx ilia Jal^ jljA 120 AjC-llajjail ^^Lujjj jjll 

^jLjJj yJS 1,000 ^UjjI ^jlc. -ijajA jAj .^>a1aa J jaVL j cgjip- (^Laj 

.AjjIa A^;-i 38 Aj -kp^l sOj^JI ijlp. A^p 

^_i jA .liajJi (jjjal); tAoiUi Cll-iajli A_IlaJ aJjIaa Jail AjIaC. * 

Lj3j jjaIaaII (jjjaljll (_la«Iiuij i_Sjau JllLall lift i La .aIaxjjaaII 

.1.7 Jj^ll 
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. Aa / uuj^M A r - 1 Ia!i a jjV i SjjujIxg ClL/Ljj^j 1.7 


A^jj- 2 I £ UjJjujlj % 1 0 

%5 

CjI£^a1 ajjI-q A^ja 29 (jj^ A^ja 5.6 %1 

(Jjj^ll CjI£^a 1 Ajji-a A^ja 29 (3 j^ A^ja 2.7 cJ^l %1 
j2ull ^Jajuj Jja jj!Li 152 (Jij 3 jtLal 305 cJ^ %3 

^ Wq *^\1 %10 

^ JJjoIaII (J .LQ^llll %20 


a^L^V! CjltoUl 


** £ 


SjipJt ^J- 5 
^UjjVt 

A ^ \i 


*A iK\l A.C- UaJjai' V 1 dAc>l ida (JLox^LolAJ A-LUll A-C- UaJjaiV I ^ 

** ♦* ** ♦ w * 


**♦* 

30 J 


Power LOSS (%) L acc ~\~ L a i £ “I" L^ em p "P L duty 


Lait J ‘djliaiai djlcLpa ^ L acc J cAtl^l PL dip. 

CS* L dut y J djIpJI dllc-lpJa ^A L temp J tg-lijjVI Cjlfrlpb 


•a 




Clilc-Luia 


L acc = 0-10 + 0.05 = 0.15 


'alt 


= 0.03 x 


1000 m — 152 m 


305 m 


= 0.03 x 2.78 ... 


= 0.083 


temp 


duty 


total 


38-29 

= 0.01 X I — — — I = 0.01 x 1.906 ... = 0.016 


5.6 


= 0.20 


p = 

1 use 


= 0.05 + 0.083 + 0.016 + 0.20 = 0.349 

120 kW - (120 kW x 0.349) 

= 120 kW - 41.88 kW 


= 78.12 kW 
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aLUII P use J 4 AjK1I aauu L total dip. 

41.88 ^11 I^A AjtjLxiall djlc-Uali 

.JaU 78.12 JLa*JjaL>U A^> Ua!Laj' V 1 6 Jal j 
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.8 


ljVV! SjjU-4 


ciUty 1.8 


.^Wl *bt ^ **UI .1 

• S^jIaaII ^_9 .2 

. Jilllj jLqjoiII ^Jjudll SjjljLA .3 

. c-jjj^li Sjl^c- .4 

.4 ) 0 l ^\\ cijlj Liill dsUljj ^j£^ii]| .5 

.AjjIj^JI fijlilll fiJjlx-Q ^j£^ll]| .6 

. ^g. Vq^ll ^jiLijll ^j£^ii]| .7 

. ^LaIIq di IjjLqj£JI c> < Luallall 0jj>all iaaj <j* jSxuJI .8 


^2.8 


ClilAi^o j S AajuoV 1 9 jjiJI (JLq olj^ll jJuj A^jjjll ciiVVI ^L^a 
jl AiIjIj .LLailj jIj^JI ^judjii ciiVVI bdii cii^iiLa .iSj . ciij^uL^JI 

VI L - I^-j ^jjj^lla^&It Ja^lllj (J^h-aIIj ^)jail]| (J^Lkl ^Ull 4_IV I j .6J-1 xILq 
cL^is cj^c^aII ^ ^ iilll ^ Li* j V *^U1I ^sl^JI ^)l ALolli .(J-a* 


** ** 
IjuU 
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jaLj j)l 4 (Jjj^-aa^allj ^IjjJaVl ^A] (jLoJ ^jjjliLAIj 

(J)j3 L^ljJ l . \ u j j)l jS-aJ x^all JJC. ^jjAll Ja<dj .<lnil Uj]j C5 ^ 




£jjI*_a] 1 (Jjl^2kj djUaJaa. ^ ^)3 jJj - lg llJ djsj^3 dljJJ j)l j)£-aJ 9 ! 4 Ig dax J 

(Jj 3 j)>Q jl 4 (JLgxJjoV 1 dj\jjj£ (j<&jJa djVVl » Ik «a ^ (Jj 3 j)>Q S^lc« 

*♦ *♦ 

/jl J A.l^Alj djUaJaa. ^11 dlL jj^oJj . l^-xjjjj j lAjdiij j^ojkj (jjAll ^l^oll 
^jjc- djLo^lx^oj jl djLojLt>i uj^ Cy* <*— VVl d^ A^jIj l iAjj jl j idaj 

.A^l£ 




jl 4 U~>» ^ AAV1 jjj£j di3 . jlj^oll ^ ia. x«all ^)JC. cj\jjo)1 S^c. *^j4 

jl t l^all^ j l^LjIaj 4^pj d jjd ul)j' lA^jj .aJji*» 

djldn^Al djhlna* jl ^LojoAl (^dll 4JLA5 9 JuSAll^ A_pLAl djlix-all djliAdkV 

jjLaiaJI j)U 1 A 1 -^J J 

6 ^ u' ilA^ gr^' ji^Vlj Aj^L^ASVI 

ill ^Ac- AAV1 (J^C- jjl ^ dal (jj_i3l£JI A^aJI 9 <dl3 oil L_flj^-a ^.daAsA 


. jjJJ ! c,lJax.J;' Jadllj 

• 6 JjI*-a 11 j La^Jalda 9 AAV 1 Aj ^ajisA c^All £jjjAlt Aa-d 9 g)dt^o ^qjojJ 

^jjol-iill djjjjg Vi j)-o IAjjC* 9 d_lVVl SjjIx-aI A x jIaII j)l ^A] jjidj 

£jjl (Jjk-a^]! IAa ^3 (^JajxAjud C_fl ^ joj Idli 4(jj)dl ^A 1 AALi. c> 

aI^AI ^jAiA AjuUi djV^ 


SjjIxaH (^jU-9 3.8 

l L q J£ ^-uJaj L-ia>J A (JjLolaII j) j ^ x jj (JjVI (^jA-a^ll ^3 IdudSlj 

djL<A 1 gj 9 J jjl jjAull AAV ^)^^1 j>* j)] ^[>^11 _jdd d_VM fijjlx-Q (j^ 
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i> A? Vj d^' u, u p t>j ‘V u^- ^ Lj&><i Ujjjj 

V^jjLo gjIjjcA } ^All lAaiAl ^jIaLq < all^jj VpjiQ^ (^ Jl^iA AjA^j 

4 j iCjVUJ' <> a*-j (jij -LSJ^' tP) t>J L£P“' tpj ^ L> 


Clix x 


AjA^lJ AAV I (Jxjoa jl (AUIaI ^)aV I (A 5 jj (jjj^.1 CllVI-^ (_5^J l **^ ix^ajJ 

4 qI^-v cAV^^AA (J^iAl ^) 4 jUtA Jb Ia L_fljjaj 5 . l la-^Al ^)IaLq 

. (J u^iqMI ^ja Aj^aj 

I^^Ija AjVA ^Ac- ^LiC-bj^ll CAVVI ajjbtA AAajUjoiaII ^»jiA 

(JjB ^ja laLaj adA^, ^ 4 _a_iB Aic- g^IaII (Ja*aj £_jjjj]| CAV^ (1| 

jl Ax^^aII 6^1a 11 d^A CAL}a£ £A^J £jjI*_a]( (2) J cCAVVI (AIL Aa 


CAljjl^AI JAC- 9 ! 4 ]j£j| ji jl ^^Al (jjdbuA ^Ac* AAV I aAojuA jJ ajjjaUAll 

4 3 ,^\\ caIjIaAI A-c-bjj fijjl*_Al cjllall 2 ..v *• ° • A-^LaaII Sa^cI jaJI ^1 

JA^jj 4^jaIjaj] 1 ajjbtAlj . jtiS^SI jl jSLlAA jjAJI JAc- AjA^A (_gjjjjJall ^ja 

^jAaxJ ^jAAI Ja*a AA^jjj .^jIA^A] ^lilll jl ^)£bjU Q^ltiAl (jlu^ll (JAxa 

IaI ,j1a£^A 1 ^jUL ja^AI l 3 ^Wj •j!a£^A 1 jlilllj jl ^jVA (JjaulL l-jUIc-VI 
jl ;lA5^ 11 Pi ^)^jV1 SaIx. C 5 ^ SjjIaaJI s-IjjI JajUjoA ^1 A^AjouAI £a^j 
S-IjjI ^8 iIAjjuA LJD^ ■£ S^IaJI ^a^A ^IjAjjAs <aj ( 3 ) . 1 a^ jI ^.1 ^jdaxj 

,^i 6 a^j cA^j c-jV^aII ccaIAAI pL£l ^ .A^pAt jl cAlillt 

^jBj .CAjjjAll ^ja lAA^ ^ ]aAc- ^)jAj (^pajVl ^Aajuj ^jaa^Ij V UJ^J AAV 1 

plc- j 4 bimijj bbjjuA ^aIaII ^)Aaj4*A ^IjjI ^Jt fijjUtAll A-ij^)Aa 

** ♦♦ ♦♦ 

fijjlxA (j^AJ 4Al ^-g-3 CAlilll A-SJ^la 4 aja IaI . Ja^AI AAV1 pbljl 

^jl^A ^All caV^AA 4 UaibaH <^ 5 ^ A^)^A( A-ij^Aa IaI , .(Ja^AI cAlij! AAV I 

** ♦♦ ♦♦ 

caVI JIaxA JUO ' u^- jp^' uj^ -4J ‘(_>“^' l> 
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** 

C_1 


jl£ Lol£ 4j| , Jt ,/uaUilt <Jl <J jjajl CjJl oJ Cljti UC- 

^5 ^ ** w ** ** **y ** v * ** v v** 

. d±jl£ 4 &JjL*-a11 <LLoJ*JjouJ1 4 Q L> IaH <L^.Lo1<Q 


jIauiH ^uiIjj djjljLa 4.8 


^jlc- J (JjLud (3^-^ AJjuiLui^M ^LaIc-^ 11 (JlLaj AajujV \ ^)ju1L 

La) . ^Lojaill 6jjlx_-a ^ Wq ^\1 1L& ^3j . CIAjjL^. ji 

djLujLij fijjLtA ^^Lia] ^JjLa^a £* 4(JjLaill ^LojuiII 

^ C5^J *c3^ ^-iakd i jj\\ 

I^JLojLLojI ^jt ^Jj AiUiaj 4 4 4jjt*_Il SAajojVI 

.AjjliJl fi^AjaaVl ^)jaij L> * '!)♦♦£ L_j1j^11 ILa ^aJ 1L1 .1^. jL»^ 


AjSj 4 jUL jLqjuJI ^joj) A ja IaA (jiLa ( ^LuaJI jj 


*->">» * 4 Q 1 


^xLatx^aJ 4-^j 4<JC.L)jH CllVLM jL>^ ^LqjoiII jjuij^j 

^jjoj^li QA L_altL jl> *>J ^Lll £jLaJl (jl V] i^Lojaill 4 qL-v ^ 

Ajl juo C .1.8 J< JOill ^)laj| . XJjjJ jl ^Jjalj 4_l] jj ^jjdljS 4 _i]Tj iS.3^- •} 

<LcjjaJl ^JlSUA 4 L* ml Jj .4.1LM (JjoLLJ Luj (Jjdjjllll 


Luiajl LLij^ ^jl Jj j^lzij 9 . L»u>>\\ 4_LIS <L^j3 
^)l Jj ; . ^Jjujljll 4X-JJUJ £-A ^JAX JJ GJjjolL<J 1 fi^Loll 

JJ& J ijj*l\ (^kJ' 


^a ^jjo j^la]l (Jijujl 
jl^Li jli 

A 'iAc. <c.\l^ll 
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^ lA \\\ 1«1A ^j-3 (_3-AXJju1 jj . ClA^ailt ClAjoitL&j 

J^2JjJ 9 . (J^2*ilH (JJdjl^J £) k JJ^JJ tilSjuj cCjl^kll AjoJ q (JuSdll 


> 


AjjjII *r ]aj. ii „J’ i “ '1 -."'aU yy 



Jlsjll Jja^L. JU >SU 2.8 (Jiill 


<jf VI i4^\jj\ yh buiz ^Ull ^ ^1211 jUJI j^ljj c^l£ 

_^»jil_jjSl dill) La e£i]j /la y . IjjjjLl l^JLaxlLuil diUajI ^LaxJl 1 ^_j iJajC* A ^ 

LiajC. 1 ^j 2 ClsVL^Jtj (jffi.wU 4 IaxILoia 

. Ia2}Ia (jj^t (jl I2ij] 24- 1 8 

q'j djUail (_£ I (Jl AX*UjAj JIajoiII ^jjaij ^C«jJ ^^A*1 

♦♦ ** ♦♦ 

t }V$>2 Ig.XA'N I cjjj R. (J.lXA ^jLojJ t jiilLaJI .4£pJI 

♦♦ ** ♦♦ 

■ V W*n q . tg jW 2 *■ l ^li!> ^L^LoiaS! , t J£^ La jjuaiba oj eJ tw iS 

. AjIaC- ^2 A c^JaLall AiLaiAlL (w) AlLM (^yajC- L_JjA-iaJ A^LoiaII gLa 
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^ (2nr) ^ .a J }j ia ujjjJaj 4 £* jjI^q / ill AiLui^ll 

I^bll 4_taU4l J£ji 4£ll*JI ailA ili.hj .(n r ) c-iVjJ 




lb\ _ VK (lb) 
ac/ yl(ac) 


b^La a^Lall Qj 9 _jA MX 5 4j£Ll/U S^jjIIIj jj^La <_J^t»a jA R cl 


. jfLa'/lj 4-^lucaII ^A A 3 ta^jjllb 
:LJ Jtill a^A AjtS 


R = 


W 


w x 2nr x n, 


1 1 ' j L 0 ' ^ ' 3A 7' 9 cciLa^aliil 9—1^9 J Cl^bj-i ' ^A 77 1 ■ C 


^ ua. 

I ** 


.(j^jaJI jA 


AJl £-9 jj cClAiiil ^%>la (JLa^HjojIj jJiUll jjUu ^£1 

l jjx ^ U-bj^ s^Lall 

cjj? ^bj^' ^ jjoiLdll 4 * a\\ Cjjs 

fij)j^ Ig-llc. ^)joiJJ <^5^ 4_^.ljawJl J^JJj L5^ SjjJuIL&It 

4(Jl*_a]l J^\j\\ j^ynjSU s JJlXJ 9— JaJ^a cJ ala c—JjjJaj a-l^b 

: jSLil ^11 <CaljljII A^AjoiaII a-laj ^ 


yl(ac) = 2n x r{ft) xn r x w(/t) x 


1 ac 


43,560 ft 2 


ajji.Vl 4j.ll*-a]l (J^a • jfLjVi i_A .lie. _jA 43,560 Cl 

:la-a Cluljall aala 7l*j 
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A(ac) = 


2n 


43,560 
x w(/t) 


x r(/t) x n. 


= 0.0001442 x r x w x n r or (1.442 E — 4) x r x w 

X 7U 


I <5 vL*JLi tdllAi! , _S S^yi*-a Cji^j 


R 


lb 


MX (lb) 


ac / (1.4420 £ — 4) x r( ft) x w(ft) x n r ( rev) 


♦* 


cLuoj 1200 C-Ll^J jiUll ladjJaJ Cl \xA :4JLuu-4 

cUxJl (> A 160.0 c5j^ cdilnll <SU. I 

Oa&ll c ib^aj .SjjC 15 ^ ^ uL)J^ s-Ijlj! ,_9 

** ♦♦ 

uiuK lJ^- 9 .Loci 30.0 jCiliH ^Ca>c. ^jluojj cLuijt 21.0 t^Lv^iJ) 


:JaJI 




lb 


MX (lb) 


ac/ 0.0001442 x r( ft) x w(ft) x n r (rev) 


160.01b 


1 ft 

21.0 in x . n . 

0.0001442 x , x 30 0 ft x 15rev 

1 rev 

160.0 lb 

= 1408.977 ...or 1,400 


0.1135575 


ac 


jSLlAI a^Jj] 200 -J s^La ^JLouill o^A ^jxii ij 
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L— La-J <3.21 ^ya (_gjjjoui]l IL& .AjS c_Jj&>a]I (_J.1xa]I 

^ c> ^JJd^ J1 l Ja^Jl AjA^IaJ *Lllc La J)\asu& ^ja *Loj (JjjJ ?(JjAja 11 4_Ji 

41 LjudJ C-jLai^. U^kJl ^JJAJ JSl^a y^A^J yj£l . jUIj aLojuJI ^jAoLiS 

n r 200 lb/ac x 100 j | t o /ol7 y^, ^ |^ & 

L 5 -, ^ Ll200 lb/ac J - ^ ♦* 

.^jJaSj q 1 l J1 ^ja y^jjjauoJl lAA (JjjA 4 LaxlLai^ jl iAJJLo 


5j£jaUi j& dilnK 4_ll^ jJuJL aLqjoiII ^juaU SjjLca ^ L_UxJl 

yj! . ^(JliLall Iaa ^a S^jlJ 160) £jjI*-a]1 4 -iL&c. s-IjjI aLojuJI 

CAljjAil A Ac- jl ^jjauJl cJ^co yjj£j Ulp. ^)j£l 4 * ^11 £aLoJ1 4^j.a£, ^jj£j 

^)AxJJ 1 Uj|^J <jl <JjolL^}J 1 Ajj-aJl Lai . ^)j£l U..Vj^^ 

ilxll yjjailall jl C - iJjudJ ^ jjAUJI yJLajLLudl 


c* 11 a ^/qVi s-IjjI ^A ajjUcaJl SjjIscoJI AAJ^iaj 

£ £ £ ^ £ 

<_^l cJUl 4 j^ljj^lLq 4_Jacl j! ^-^Jaja^Q 4_iCjl £_xiajj . yjJJSJ^laJ 

A-aUca 1 Q - ^ ^A cAI qAl ^jl L jud ill jLai^ ^A IjjljjuaC tdjluilij! j) 

. tgAjj cgj^ 4*aAL<Jl ,J CAl*J&a. a\\ (jj3 ^juiIAI! t^Jj^A AxJj . ^)jo) 1AH ^)LaboJ 

CAL^.Luui ^-'jA^A , Jc Jl £aLoJ 1 4.La£ ^ nnVn ^AdiJl jAx^a L_±JUd^Jj 

4 Jj£ 11 ^1 yjjjJl 5 I ^>^11 caIa^ j ^J] cjIj^JI Sa^j <J^A ccaUca^oJI 
a^oUcoJI caIxJ^^oJI 1 q - Lij^ ^ja . a^LolaJI ^a^j 4-^^juak^ I^ja c^jc^aJi 
^J ajoiljJ ^11 jIaAaJI ^sjuj JJ ^-jjjjJl JaLajl ^aJJAJ ^ J 4Al ^)jujljJl ^jLoiaJ 

* LT^ C 5 ^ 

^Jfr s^Lall (j»a 23.5 ^>*Aj (_jfr jAoi]l <_J^xa jl^La Ia tAiLuta 
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12.0 x 10.0 (jLyljaLl 1 la J jla j j_yajc- L - JJflll <—4121 (jx (jjf-UaC. 


?^jS 


:JaJI 




lb\ _ VK (lb) 
A(ac) 


23.5 lb 


ac. 


2 x 10.0 ft x 12.0 ft x 


1 ac 


23.5 


0.005509... 


= 4265.25 or 4260 


43560 ft 2 
lb 


ac 


Olj f\ SjVl ^ ^ l^a yiaJl J\l« U :5iaaiU 

I 2 a (_ 5 ^ c* 5 jj L. njudj 

.4.260 E3 cJjaJ! 


^jj£j (jl collie. l_j V jp ^ij l . illajj V 

4 IxjJa . jjiill JaLajl Ajljoj AjljojIj 4-^. Lola (J3_^ jl ^9 

. 1 4qI>u1 AlAA Jjj 4 6 ^La]| CLjLlo^ Jj£j 


♦♦ 


4jjjIx_a ^joiLa! JaLajij ^)jou] 1 JjlJt-Q ! AJLul4 

A^Ix_A C. Q ^ ^Ac. C(jjXJ^Q 2 I^-Lq ^Ijll 4 -^.ljabQ 20 jJa^J 


^AjJaJJ . ^)5 Ll)U *^}Jd] 800 L . (J.lx^a ^CjLujJ . 


. C lx 


2k ^LqjoAI alls' 1-8 Jj-^' 
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. f. UjI , jLqjuo jdli 6 jjIxa (J^L^ d , ^lill jIauJI djLud 1.8 JjiaJ! 


(bvty o)jJ' 


( b ^) u ) j ^ 


0.062 

11 

0.000 

1 

0.060 

12 

0.008 

2 

0.057 

13 

0.014 

3 

0.052 

14 

0.016 

4 

0.048 

15 

0.020 

5 

0.041 

16 

0.023 

6 

0.035 

17 

0.030 

7 

0.026 

18 

0.038 

8 

0.017 

19 

0.050 

9 

0.00 

20 

0.062 

10 


^9 C1jLia£J1 ^q-^j I S j)3o^ll 

la^3 1* ^ 18 (JaxJjojI * & ^04 a\ Ji^ — 1_8 bb^^C- ^jIjojJ djUt-d^all 

L-Lua^J ^Ac. ^ iS'^ > (JjVI ^ CV Ajd^lil 

i Wf- j cIjLia^II (j|) 9' f cja-\a ^jjjLujI ^Ac. ^jaull (Jax-a 


R 


lb 


H^t (lb) 


ac/ n c Xi4(ac) 
0.659 lb 


18 collector x 2 
0.659 


ft 2 


x 


1 ac 


0.0008264... 


collector 43560 ft 2 

lb 

= 797.39 or 797 — 


ac 


•collector 
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C^JLouJl J . S^lll 797 JJOlUH Jjaii} 

** ♦♦ ^ 

800 - 797 

e% = x 100 = 0.38% 

JaLojl ^ ^ la - 3 j/ Q ^ Lla^, (^jJjaia I jlAj 

.3.8 Jiill ^ 




.JjllL JJ.SU 1 I 4.99 TV 1 ^lll ^Lajuall ^jjJ 


l^k 1<a 


3.8 JiAM 


JaUt ^ JjiJI jt J1131 3.8 JSJiM ^ ^Lull ^ ^ 

p j ej jU 4(J^jL<a ^)juilH 3^*-'° ^jt £a3 .^jjujllll I jlA A K juLq <>aj ^jt 

3^ 3^"** ^ ^^Lx-sal q ^Sl £jJ}j3l L , \ Ui1 C— l^J 13 - Jjio^ ^p 0 £331 

. 3U>u,v i 


C Jj 


(jl (_jx jl£ 131 A£jajt «.ljji ojjl*-all 4jjjjla ^IjljI (j^' A X3 
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L^J^Labo 4 aJa-La (33^ ^4 iS// jaSUII (^JJ . L_fll^ JaLaj! 

[>kjj .ijjJaJl SjUII yjj jA jjjjjll jJJ (jjill jj£4 .4jjlj <ij ^ .Aijj*^ 
(JLoxJjujIj ^juHII L_Ajoi^. jli 4 ULuo 4-9j^)J*_^ <L^.Loia 1I ^jl ^Jj 

£,|jj| ^9 £jjL*_a]| 4-1^1*-^ 

AjL^lall jUliJ Lol . jLojaill ^jjajll £jjL*_a 1 (jjjljb tll£ (JLaxlijqit 

.ojjIsl^SLi fJ L ^41 <_^j Jjaj 2 <1 II djLalij 


jjAaJ) Sj^fr SjjIxa 5.8 


(jjdUi ^jjo Jjis 3° ^mlL^JI (jjjVj.il 1 Clili AxjUill *j\jL L_altil 

>1 .(jiAjSll J] 4£ja. L& 4_ill $ (j£l ^Jj A^.ua 9 C-JjJa. 

q\ 4 ]j£Jl JjoL}3 Ljajl L_Jj4iJI >j\j£. (^J^axjjUdJj .4.8 J< 


IjuoJ q . a 


^jboLJj 




^c-Ijj JUu.t g - ( jlixmluo 25-15) CLjLudjj 10“ 6 c. q jQ j^nll j4j ^c- Lilli 

.Sjl^iJI ^uajC- L— )Lud^J AjljLoiII <LfLjlall jjAjilll Cljl.i^j J^C-j L-Aj^x-sall 

6 JJjIjoij ^-fljix^all j4J ^C-Ijj jjo\j£ 13 ^lc> (_5jpVl 6 1 3 


L Oj Q v ^ 


j-iJ (Jj^aljill ^^C.) 12 X 6/12 — 6 ft Lg-xiajC. JJjLuaJj idlLuHj 

jV jLajoiII jjujlj 6 jjL*-a jii^l L . 1 ll >j\jt jj .(12 (JjIjojj 

j4b 'j UJ^J j' U^J 3^ is* '-^'j -kjp. ojl^' 

(j>o jl t^lli ^^lj i o\ l >> j . jLojaill JjuH I L-i-v j ^L^LllV I ^3 J4J^ 

.<£^11 jl djLull L_S 3f^ll Clj]j]3c. JjljUj .^Uadllj L_) 3f^ll jij ^gJjJjJall 

Ui!^ ., Jh j . ^jjlllLiJI LlK dibla^ ^2 Cljl^^jll C. Q-W <SJ^)la (JI^x**Ujj1 1j 

4_1L^. ^b) *A. Y W ^ AiLabQ i^jjjLli *A. Wj J£j <jjL^. (3^*4 ^jjilaj^iall 

CjI;j 4I I .lit jjjJj ^4b C5^ j' ‘(Y^>=J1 

.(cjlnll aJU ^i) 
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(jjjUal! djld^.j l >°J 


iS 



VI 1.7 

itJrfi tTi-' 


- - srr *. - it 

) ) }£:\ / 
_ yi* - / '■ 



L 


djU.Ua z 

/ AV 

dj|^.j ^ J ) (Jfij A_ill U - / 

L_fl jixUl ^c-Lu 

.<J >11 ^ VjU ! djU ^ j*Ul A^ljj 3.8 JiAM 


^jjj dc.ljjj 18 ) 6 1 8 djj ^. 


(_>ujaiij . jS jVI ^ c > Jd 1.0 gjjp d ^ 6 ( 5 jd 

djV$d ^ 3 ad (^ jLoij C'\x,*y ^lill l _ j ddh ^ 2.8 

** ♦♦ ♦♦ 

4 _ lo £ J 1 5 JV 1 ^jjj ( Ja . 6 jjd 25 djV^dll ^jjdj l ^ t^j 26.0 

C . L^J ( dl^J L_jVfd (JS (jl ^Jj |^laj A ? L - 4 ^ la . x^ll 

• 2.8 (Jjd^> 11 ^d -Lais ddld^j 9 CjiIaa^ LU p! did 4 laid ^jjoljlli ddld^j ddC- 


• vfe ^ ddl^.j 9 <*-^4 ls'^ u13j' 2.8 Jjd^JI 


9 

8 

7 

6 

5 

4 

3 

2 1 

Sds+I 

0.13 

0.15 

0.11 

0.11 

0.11 

0.10 

0.12 

0.10 0.10 

(lw4) ui4' 


l-jjj^H ^J£J1 ^IjVt 6 jJaUll dd^J 

W t = 0.10 + 0.10 + 0.12 + 0.10 + 0.11 + 0.11 + 0.11 

+ 0.15 + 0.13 


= 1.03 lb 
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a^A ^9 (bu) ^A AJtiH S j Jo A II 

^jlij <n1.*w*uh1 (j^&l : r ^Jj aJIuiaSI Aj^su 

♦♦ * 

sjl^il SyU^ ^j$. i>oll I jlA ^1 J ij .SjAiuba a1^1x_<q Cl) 1.1^^] I 

(/?£/) ^>^11 ^Ui ( al Jl^Jjudl jUxaII (j-Qj (ac) A^LuiaIIj (/?£/) ^>^11 

c_J^i^Jt Cj )j (JjAsj Lode- Ail ^ lx ) I CAj . Aj J)^}*JI (J-^-^ (JC- 


ui^' j* j^?^'j ujjfl u£ <a^'j Jj ai>i' Ji^j t> ^ b 

W 


y = 


w 

v" 




f-r — ~ v j (lb) ui^' ~W ‘(j^aJ' /ui^') a)j4' _ (/) 

(bu) 

- ^11 ^ ^jLuij B jjkull o^jj) 60 ^ ■ rtQ ^ (_£jLoijj 


1.03 lb 

Vol(bu) = — = 0.0171667 bu 


60 


]b 

bu 


.Vol ‘bushel(bu) : 

I A^Lul^ll aL...u c 


yl(ac) = 


1 ac 


43,560 ft 2 


7r x 26 in 1 ft 
x ( 25 rev x x 


rev 


12 in. 


6 in 1 ft 
x I 9 unit x — - x 


1 ac 


43,560 ft 2 


unit 12 in. 


x 170 ft x 4.5 ft = 0.017561983 ac 


* jflpU jj ^ jill (_£jLj 4 Jj 
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0.0171667 bu 
0.01756983 ac 


bu 

0.97705 ...or 0.98 — 

ac 


^ii La-a (Jsi A jjI t. aa. 'ijSLa i _ JJajj JliLall I^A ^3 aJLuiaII (jl 

AjjuiLuiV i aIjIxaII jl . ii.la.lj aJjIslx JLutluAj t—lljaJI ll_ajl Aisla^a ^jia. 


:aJ=lloi 
♦♦ ♦ 


/bu\ Vol (bu) n r (rev) 

Vac/ n r ( rev) i4(ac) 

?r n^ij rev/acj bu/rev Jl A_taUxJI J J J<nrn»n JJ 

Jj V i I jj 3 lLo]I ^-lalij ■ 1 lii»j ji£l t—iLuiaJI 


Vol (bu) 


1 (bu) W (lb) 

X 


n r (rev) y (lb) n r ( rev ) 




n r (rev) 
i4(ac) 


( 


n x r x 


TT^W 

12 in/ V 


w 


lft 


Uu X unit X 12 in/ X 43,560 ft 2 


:) 


1 ac 


x 


( 


R 


bu 


ac 


£ ^ £ 

Ircjijj Ix-a » * <ajj .(jjjUaii Cll!.la.j lie. jA 71 ,, 

W (lb) 


/lb\ 

^ Vbu/ X Ur V ev ) 
1 


n x r x 


4t)x( 

12 in/ V 


w 


1 ft \ 

Uu X unit X 12m/ X 43,560 ft 2 


1 ac 
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; 3 ^ ' j 


bu 


1.03 (lb) 
lb\ _ 


60 (h) x 25 ( rev > 


1 rev 


n x 26 x 


lft 

12 ii 


:t \ /_ 6.0 1 ft 

— x 9 X r- X T T T 

in/ V unit 12 


in/ 


1 ac 

43560 ft 2 


bu 0.000687 bu 


rev 


1 rev 

0.000703 ac 


= 0.97724 ...or 0.98 


bu 


32u 0.02 UaiJI Lou lila i 3 “J 1 3 -^* -a (jj 

V ^gic> l-^A ^ l^A (J ^-3 .j££U 

* lx ^ (^yax . j • JjjSU (. tklj 4JUSII 1$j$ 

CLjLq^Ll^JI g^A ^gJ .c- O^H ?■ ^ 

^jl ^g-lc- 3>^-3 ^jLlx^o £jJa 3 jSj - 4 \1 ^cIUaH ^gJ 

£ o 

(JLojtlLail - L T 1 %5± ^AjJa ^jl L-la>J 

^ C , j ^gJc* ^ ^ j/ Q ^ -^J-^ £jJajJ a^A 

^ ji ^ ^ 

IjlA ^2 .VjjLq a^A ^3>QjJa ^glx_a]l - IjI x^a^j 9! 

:L U ^gic-Vl ^jLaij 4 (Jl!Lall 

L u = 1.0 + (1.0 x 0.05) = 1.05 — 

ac 

L t = 1.0 - (1.0 X 0.05) = 0.95 — 


183 



.(1.05 0.98 0.95) AJSJ t(_yuLall lift (JIasILujIj 

£j)jJ ijA^i qa i y0 -l*-? V) o)l3*-i' JajSj V 

]] (*• k ^ajj l g 1 aC» a^C-lUl (JLqjLLoj u ^llj 

jiA 3 . j_jjjLlfl]l Cll lx . 4 la ■ ul^j Ajua^al '■ 

W t 1.03 lb 

Mean = — = = 0.1144 ... lb 


n u 9 units 


. -.Mean 


DL u -laJI 

DL U = 0.114 ... . +(0.114 ... X 0.05) 

bu 

= 0.1197 or 0.12 — 

ac 


:DLj ^sJI (jjlij 

DL, = 0.114 ... . -(0.114 ... X 0.05) 

bu 

= 0.1083 or 0.108 — 

ac 


3 f +> 1 ^ 2.8 ^ aJjljll Sylx^ll 4 +)^ 

8 f+) ^'>/+ . Jjjlo JJC. £j>ill (jla tJjjia J^l 

JLaajjjil (_Jj 3 'jj' ''^.jll t- _ '■>. j .laJI (JjjS 9 

.Ac.ljj5l 


aA^ 1 \ CjIjUII Sjjbw 6.8 


jjj£j t «j 0 . ^ dltiljj Ax-ljj 4 ja. dltillill dllc-llj (_la* 


> 

** ** 

LujJ 
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9 . WjjSj <^11 cillj £jojj( IgJJJ dsl^C-lilll 

jljC- j l cJj^ 5 L_JjJ^, La j-oC- ^ iL^all CliljLlill 

l^-Loj cS^i-x-sall dlli CIjI <Lc«L)^] bjajl 9 

L_S J±jl j ^JjjUS ^jAj jjlS dsljUlK 4_C.L)j L_kltjj . 

j 3 (Jxxlijujj 5 . j\ (3^-^ V ^ L - ill | 3 J i^ys ^jjAj 

Lai . 5.8 (JSjuoJI ^)Jajl . djijjua^J. l" \\ \ \\ ^ jl o^ajol)U LU^I 4jsLjflS 
I j j^-x-sall ^ iL^all CliljLliH ClAc«L)j AjljLoJ) ^jjoLlill 

(JjLojj AjcLi j i [^ ^jjoLli]|] AjC«jV|j Cljljl^lajujL/ 1 j 

l g Ic. 4_jl V] CLjLlo£ (J^LlS ^9 AjtjLill UJ^ 1 ^* > ^ J 

^l^-x-sall dllj . 1^.1 J§j .CjLtnll ^j-salj^VL 

dlli ^jjoLlill ^Jax ^ L j! V] "Lc-L)^] ^JaA-sa ^5 A 

Jaliill <j| c ^j XA j 

J 

cQ^^-x-sall (JLaxlLuj) Cj^j .^£11 ^9 \a9L>% jj Sjjit x^a £jAa]1 

‘o^j^' t5^ *4 pAj o u ^ i>-^ < - i !> a ‘ ^ (^^) ^ jj^' 

UJ^ CS^' is* ,ja^»]l jjiJI liljJJ C^jjoLllll j)j-lJ Lq^JC-j 

(. qL-v ^ JLaJtlLajlj cJ^-'Q ^)dXJj ^9 ^Li9 ^ 

6 -l^JJ L_J (Jij <JT <jjgjj J ! S ilj!>LiJl 
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_A_iL^a CjIjUj 5.8 


4^jj . jaJIj <^5Laui^U & j^JI JuiixJj 

jJa <J-UM I^A ^j^LftxHjoba jlii 

u u 


LAJuaJ 


if if 


-l£J^ -ki-xiall jt UJ^ U' 6^ 

♦♦ *♦ *♦ 

(_)j\j Lo^ic^j x^a ,_lc, jjAaIIj i^lLabo^U j» pl^JI LaA.1^,1' 

* ** " ^ 

^filt ^11 4 &J L_UjIjI ^cAjj jl ^jjLall ^Jjll jjAlll lai X Jjj JaiuJalt 

<jj[^J1 / 5^ ,^jjL<J1 

. X^all Lj^L^. , ,. r i ) ^LobO^U 


Ig judij Cjljl^ali !,1 lgJ L>“^' t> AjljJajujV^ .:3 cUxJj 

<j| jA ^uiJJjl' ii>ltj .Ja ji^ aJt frlj$JI oajS Cjli C-llt^jll <J Al axIIuiaII 

^jjoLlill j^A L j^J£J L_Jj2l]l ^Jc- 4 \\j lajoiV I ^9 

.^-fljix^a <LijLaJ jj! Ajjail \j qAj fi^lc- 4 Mjl^iml (J^xjj . c_L^a (J£J 4 loui^H 

^J4J <cjjalll <jjalj ^JJJJUj dsljl jlajoiV 1 JJJX4J laJjJa 

. c_jV A jjjJajoaV 1 
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<jj* ^ Jt L>axJ 0AJJ 

(jjoLiill £*1^1 (j££U 6 jAj^ ^)dlt Jjbt-* J^jjj - Ig llLa 5 L_Jjj^Jl ajt^ 


^Jc. <C-|j)^ll <CJjoJ ^Jj Ajjaullj gjjoLlill 6^.j lg_J gl-QJU ^Illt 4 -CJjoJIj 
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<UU ^ Sjjlx^t 1.6.8 

♦♦ 

a^dtlLoltj C flj^alt £^}La]t *4 iQ^^lt CllljLult djlc-|j)j i^a g]£ 


^Ujoii! jdlj J^jilLaui ]t ^|^.Vt ^tjjlj Clsllllt 4 j» i >» j CL Q jQ.^ilt 

o gg ^ 

Jjjult 4 _ia£ a-I X jq&J ^)dlt (J^x-q L-Lud^J cAij^ialt a^A ^ . L_ljd^Jt 

* ♦♦ 

^ill 4_^Lui4l ^gic. t_l 1 V 5 J Cll|j)jJ (J^a a-l^lj aj 9 J aljjl ^3 Ac.jj_^a]l 

Lejjjll lillj «.Uul Igliilaiu (_yiajjaj 


R = 


sd 

n r 

~T 

Ur- 


(J^ Coll j bjajl 4jjUt»all ai& a^lfrl (j£-ajj 


R = 


sd n , 

— x 


n, 




ja n r j ‘ j> 4 ' jjc. ja sd j t(jljV' l> 4 ) j- 4 ' ja /? l; 


ii^. 


•(j^jj) ^-^4' j 


4 * ^\t] L_) \1 (JJJ L ^jtjudJ t A*n-v Sjilt ^)t^Lo Lo IAJLuLA 

18.0 g^jLoij g^ilt t^Sjpalt l_jV^ ubj^ £>^$J 0.22 [^tj l <}a^ 

*♦ *♦ 
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cr a ^ Lij ] 36 ^ c » Ijj ^ jLo jj 25 tAj ] 

♦♦ ♦♦ ** 

1500 a^iiUl 


^Lu]L ^AaxILouJI A^.LuixJI ^ . w*Ti tAjiu-sa djlljl^j Ac-i) j £jjIx-4 ^jj^. 


AiLalAH (_£l 4 S-ljjl l^ * AsLoLaISj C 

** ♦♦ ♦♦ 

^jlaidl Ail^il aA\^\\ 

A = w x d 


I pita L «ja • jjjU Jfr Ijdll jA W 9 9 ^illj Spia A^tuball A Cl 


li^k 


. Sj^La ir,j War'll AiLuLall r v d j 4 p Vail j 




lb 


M/ (lb) n r (rev) 


x 


ac 7 n r (rev) .4(ac) 


0.221b 


1 rev 


x 


25 rev 1 0 n 1 ft .. w 
18.0 in x „ ~ . x 7 i x 


12 in 


1 ac „ , . 1 ft 

x 36 m x 


0.22 


43,560 ft 2 

0.22 


12 in 

lb 


X 


25 3.245 ...E -4 8.1136 ...E- 3 


= 27.114... 


ac 


cb*-* csjWj 


/sd\ lb 1500 sd sd 

R — = 27.114...— x — = 40,672.36 or 40,700 — 

Vac/ ac 1 lb ac 


4£jaJ 1 *uiil SjjUaII 2.6.8 

♦♦ 


Axj s-IjjI ^9 4 aL^qII Cjljtull Ay* 

.(. Q x^all ^jxu-ia jjjAlIl AW ^ ^c-Uj iillUA p_j ) (jA*_xaj <— (jSi 

9 a^A Sjjta-xJl AjLoc, 


188 



0 

. ^ 


^Unx-ll ^3 jj ^aJ .A ^ jlv^tl jalajj ^11^. 6jJj^a3 AiLaui 
Jajuo «J5 AiLouiii (^J^x*UAn o . tgJjj (AjIsLoiaII ,- wlaj 9 c ib-sa]! 


«* 


20 Ac-Ijj dlli Adij^a ClsljLij <C-1 jm S)jI*_<q * ^iLuL4 

♦♦ 

2.25 j 2.23 j 2.24 ^jLojj c <>^11 . cistAoljj ^jl 12 aI 

?j^V' ^ i>+^ Ip** < -^*‘‘ i j'^** ^ • < -^ i ' 


:l 


is* jj+J' u^ d m i^j\\ Vjt ^ :J^' 


d m 


2.24 + 2.27 + 2.25 


= 2.24 in 


/? 


sd' 


ac 


1 sd 12 in 43,560 ft 2 1 row 12 in 
x — — x x x 


2.24 in 1 ft 


1 ac 


20 in 1 ft 


6,272,640 sd 

- = 140,014.28 ... or 140,000 or 1.40 E5 


44.8 


ac 


(_]a*» AhjJLA 4_utj t a, ^,11 l >1 bu^.1 .ijiali (3-«j 

• dll t (JLoxIluilj IjJajl 


t fjyi. iVIj jj.}La 4<— Auali ^AjJa d s jj±A\ (jjj Ac.lilll La :4 JLula 

0 

t q j- q , dl j£Ll>U ojA j 40,000 jjjll (J-la-a Q_j£Li La-lic. 

?lisl 28.0 


189 





d, 


in 


1 ac 


seed. 


40,000 seed 

1 row 
x 


43,560 ft 2 144 in 2 
x x 


1 ac 


lft 2 


28 in 


6,272,640 row. in 

= 5.60057 ...or 5.60 


1 , 120,000 


seed 


diljLik.j Jjijj V ^ ujlj,rdi i^A < Ja 

( row ) * ° ■ sjaj JUaI ^jLudll qa j jV ^ ^ ; 

•in/sd s^jll ^ 

4)Loia]I JLa£l (J ‘ >>0^11 5 ^j!iLa]l £ya dAjLuiaJI ^yaxJ Ci^ 

I^A (jjSj V JS ? .djl.lk.yt i Q Ik AjL^la JIaslIuiIj Jtlail I^A jl^c- t ,_Sc. 

S.1C. c_Sj^a]l ijAiJa j jjull (jjj 4ilmJI i— lU ua. (_gjj \ - ^all (\x> lil IkJkj.^ 

# ♦♦ £ * 

(jl il (JLojtlLajl J^uJI ^j>Q c^JLaJ) a^A ^ . Cll|^o 


l '" ' diljLud^ ^A ^)ii£ 

4*1 Luba] 1 ^3 4 CjI^. j]| ^jJa ^Jaxij .clllljJ , ,«J] 4 

4*4 i%a.j .6.273 E6 d451l (43,560 ft 2 x 144 in 2 ) aLUI 

djV4*-alt 4 U'.'tjj (jjj 


SS = 


6.273 E6 
POP X RS 


ja (POP) j l£- ^ jAJ' ■ ic -'4 i1 ' ja (SS) c: 


112k 


• jjijVlj ()Jia L_ijAj^a]l ,1 c.Ljj jA (RS) j t jSLl/U a_)12lj IjlLa 
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__ 0 

.A_1^U qa Aj> ^)Aa11 Ja*-a (jl£ (31j 

jAx-^q O^-^ <<j^jVI L>A^' Cjl J] 1>^J 

.^jjoLiill £ A^jj (AL^AII L-sV^A A-Cjjaill <jjoij ^3 jj£j (jt l Ja^Ji 

^uljfSI cAjliA 7.8 

^j-Q ajXj Axjj^ A-LjaLalt <AjVV1 (6.8 (J^joJI^ AjjI^JI (AjIjIaJI C' \,\C> 

100 § 70 (jx l-a (JUtill SjIaJI ^uajc. .AjljojIj]) (Jja-^L^aII 

<J^j\j Aj|^ A_ll 4 j? !| 5 1 ^ Vq^ CA|^XQ Ia^)^J Jl Aj^)C. ^j>Q £j)aJ 1 L_alljj q . ^»Aa 

jAA' <i)C- ^ is.jjj .jjla^ ^ *jjA' M ^ <_£>■' 

i jjAJI I^-Lq A^.1 c Qj£Lj (JLaallual . J)&\ j> A^lj ^jjoq^la 

£ £ ^ 

^JjJjAli A^kjJj . bbjXj SAajuI^U jiLlI (J.AX U*n J 

A ‘0^ “bAj* ^1)A tAi $AAj oAjA J ^ ®-^'j c^Lja aia.j 

(jjoUall SA^j Ax jjAaII ^jjJJj . tg_La cJ^i (jjdha aA^j £-a fiAc. A_uSj^ CA(jL}J 

^jj^J Jl jjjbll gJiljA jljj ta^C. C_Lijlj! yi 

lsj^- ‘<AbA' ^AA^A' j £*j - 3 ^ <-J^ j\p cAi jj-A' 

^-lAj^alill jl V] L A ^AaLaII ^jjoLiall CjIa^jj A^jdll (AjIjAI A^q Aj^a ^)JjJaj 

. A juqflj ^jaiLoaV 1 
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J] . ^ A 


^1 ^UUa 


.ajjIjA 6 jlij 6.8 


djljldll ) AjI j<» ^lax ^ (Jj£b 

, AjjI^JI djljtdlt ^jiaxJ ^)dll ^jl V] djLSJI 

^^ajJ 111 .JSaJI gi g-l*Alt J^-aII J5! jl (j£-AJ dAjdll 5JU. 


iSjaJ! f U5i J SjjIxaH 1.7.8 

♦♦ 

djl)]^ 5 -Lo*ILouJ 1 <Lui <^J1 dlljldi) SjjUca J^J^)la ^uLojj 

• w^° jljilSl ^-ixi^J L-l^J L_fl jix^all J& dA3j^)i]l A^.lj .L—JjJ^Jl 

C > jj^? gA 4 *^' t> u' c^j '-d iw£ ^id'j 

C— JL^J L ^ Ji dal 1^3 ijjll C il^Jj . C. QjQi-^11 ^ 

Jdtll .%25 4^alxJl A-jj^a ijlill ^jl V] clgdo ^)jdl( j^aVl 

^-Lo-da (JjLuoj y\ ^jiiUSI (Jjk-ajj j <Lajlj^V^ L . ^jc- ^ila|^d 

uj^j 200 j 100 l-o AiLai-Q Sjldlt c^Tphjj «ciL)^ 

♦♦ * 

jdl JUtilt j^yajxW Cy^j 4 da La g^A ^sljd . ^-3 ^ddla 

o 

. -ft j ( (JjLul 
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gjIcj A (^)£Ll)U *^2) <Jcx-o CC^ lAJLutA 

C'\x,*y . djLijl 10.0 l^-i3 c. q I jjj^al) Cc.Ijj ^jLoiJj cLgCB 50 (_^jLuaJ (JUtill 

£ * *♦ * ♦* * 

(JlidjVl £>121 ^3 C^.1 j ( Ql^% ^ic- (J^Loi £jlj l£ cl) -0 ^2121 ^jjAill CLjLlo£ 

•3.8 ^>ia2 200 Ailjoi^ 


.AjjI^A SjIaj SjjIx-g (J!)Lk Cl )x ay ^llll jjAaII Cj iLi-o^ 3.8 


(bvty ujj 3 ' 


(b^) ub 3 ' 


0.33 

9 

0.34 

1 

0.34 

10 

0.33 

2 

0.34 

11 

0.33 

3 

0.35 

12 

0.36 

4 

0.35 

13 

0.34 

5 

0.33 

14 

0.35 

6 

0.34 

15 

0.35 

7 

0.34 

16 

0.33 

8 


:c'\X:*^. 

* 


JA\ *j 1£1I jjiJI 4^ 


Ij^j I 'ijiaiJI : JaJI 


W t = 0.34 + 0.33 + 0.33 + 0.36 + 0.34 + 0.35 + 0.35 

+ 0.33 


+0.33 + 0.34 + 0.34 + 0.35 + 0.35 + 0.33 + 0.34 + 0.34 
= 5.121b 


(_£l iLaAS 50 <_£jLuiJ (_>A)C. * 4 U’vM aJ .A^LoiaII AjA&j A-ilbll sjjaalij 

** ♦* 

^ JJ 

Lajj-ALa SjIAjII j^yajC- (CjLujJ (jlsjjoJI (jjj AA&j; . 600 
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.ISLui 61 J-ic. QjSj lilj vbL^ali 60 ^ <jt (_$t tQjaljoj jjj .ic-Lull 

♦ ♦ £■*+++* 

• liLoj 15 ^9 ^-LqjLLouJI ^19Jjoi 11 ^jjfLa tJ^Loj £Ab cJ^ l^laj 5 

4 6JjI*-a 11 ^pa|^C-V .[3.8 Jj^-U lifij liLoa 16 Slx9 Lo 


i4(ac) = 


* Ig I ij l jj\ >• ia ^ l qjQl^II j«ic, a iLt all A^louJl (_£ jLujj 

♦♦ 

10 in 1 ft 1 ac 

x — — — x 16 row x 200 ft x ^ ,_^ r 0 

row 12 in 43,560 ft 2 


32,000 

522,720 


= 0.06121 ... or 0.061 ac 


lil .jSjI 0.61 ^ jji2l t> 5.12 jifj 


: j^2' 


W t ( lb) 
j4(ac) 


5.12 lb lb 

— — — — = 83.934 ... or 83.9 — 
0.061 ac ac 


t^j 4?*i9 -j^V' 83.9 jj^ 2' sj'M 


cjLuiLuujit djjlxA 8.8 

Alii jJa 4 _lo&V 1 A_Jlc. A^kj^ ^Ac- 0*L)^ ^13^^ SjjUla 

(jjj 6 AJmll 5 ! Ajjj^o CAjjU^II (J» Cft^ } (Jax-a ^9 

jjj (jjs <2jj . JUi jjc- J*ja. jl j.Ms jjJj 

. * x. ^aJ ^jdJj A ikx^W C^jtnll A^Ijjjj ajl^j jLqjoiII ^jjujlj 

^ J^4 ^ jLall (J^9 Jj AaJjJnl 4 9 AJL^lalli 

■ o ^ j '^ ^ ^j=2' ^ >^4*41 
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Vj ^a J^) (jS ll>ll (aUA\ ^a Qjllc.) dilloll jail! 

4(jJajVl ^-1] ^UjouIIj ^Cjjoj ^iil f ,#wa CLisIIaH (J^31aH 

. ^jlLudjll ^Jj (JAx-a ^3 a£^2lo c. abjaJ LqAaC. (J x^a^> J lCA £ LiiLujV I j 

♦♦ * 

J^lzCijj <Cjjoj ^3 djjjjxMl ^jc- ^jlaijxllll ^jjxj 

4 J^xxll jJ ^VlO V LqAaC-j . ^jlLudj]) ^3 Jait jJall ^jjxjj Lo^oC- c^Ilc 


. cJ-^-^ L > A jud^> (j^ (jUjud^Jt ^3 A^jxji iil 


(jiLij 7.8 cJ^ Call 

$ * j5 

^JatLoj JaiuCail (JjLojjj 4djCa>a q ul)^ O' 0 ICA 

^3 (J^3Cjjj ^jl il^J ^Uu^a j CLlsli/Jl aCAxlLa 

cjAAj ^ tC-^ll^lt C1 jIAj3 Ajojj ^jl Cl ll ^Jjaia. ^1 4_IV)V ^c- 

(J^Aol! Ixjl ^3 C1)U. fiCc- (J.ax uCi j -4 -v 

^l.Aj^a 0 J^a11 L_iAAjj .4_Li*J JaijJallj ^gCtl/ffliflj 

^3ClL<J) ^xlal x^al ^jlaxJ ^J3j .JaiuCa]) ~ ilajj 

ji 

SAjtj SaLg cUu^ . IAjj^j $jA •: 4_i3 ScL<J( Jj 4 *v 

Lc 4 Ja^j (_5^J •JaiuCalt ~ ilajj ^L<u^a AJajuiSjj bjajl , J 4 -C ^ At^\i \ a \'\ , ,'\ 

0J^a11 j)\ il^.1 ^Loj^a .JaijCall ^jjoLiLq ^jJajJ 4jjaiLoill aCA 

£ £ 

dlLaLm .all J -llJJJ LZU^-U .Aaiia^all | *JaLa ^Jl j3i4l 

Jia 41)** jSLal ^-2 (jijll t-ilijJ ^ W AlLa <jaUJ! I^Aj i(jj±) jaUj 

♦♦ ♦♦ ** 

dlU-lluJ! 
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1 n-Mf 





; l " \\ \9 jJaj ,sujus ^ pV I ;UaJ ^L<u-saj AjuLuJS ^lqI x^alill 


.Ailx_xa ^-ixi^ 


5^ 

.A^jSLq ^)joijV1 
• A^jjLq Jajuoj^M 
• A^jilLo 


A^jdixa I 


.1 

.2 

.3 

.4 

.5 
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.6 

. 1st 4 ^ ^ ^aJI ^LaJ) 9 1 . V 

J c^-'- 2 (il>^' ^ 4 b 1 jjj^J X_jLal]l a-A a x ^aJ ]| ^ A a ^ aJI jJjJj (jl«J 

♦♦ l ♦♦ 

Ja*j Ljufrj .g^JjAiA lilja^ J\ gj C5^' JdJ^' 

.(jillijll QA JjLJI <j}9-% ‘^3 AjajJaj ^1 ^ jliii.Vl jj^jj 

(Ja*_a ^£-1] AjjouIIj <Cjjoj ^ij /jl <jj 

Ja*_<q Jbjj ^ ^3 0*^^J Ualjjj ^ ^qAaaS . 

. CIijIj ^^JLaSaII ClisLLall ^ja (Ja*^q Ia& 

4 _^.Laixi SaLo]| A judij ^jt.vblt <Cjjoj LqAa 3 l 3 

: ji-^al 

gal gal min 

— X 


ac 


min 


ac 


4jLa3aH ^3 C1j^)£jVI ^Ac< (JSj 4 ^jja LqAac« 

£ J5 

(Ja*^G (Jsj ^-C^JjoJJ A LqAaC« 4^-L^> x^ 3 .(ac/min) 

. Ia^. <c^jjolj ^Vill jli bl *0*^)^ 


IjUjII cijUilaj^ Ullc. 7.8 cJ^joJI ^uaII (Ja*j 

. iillil 9.8 j 8.8 .<aiii^Jl ( 3 ^ 1 ^ 
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* 



• o 






_L_fl (jaj \a\\ l_ujjj 8.8 



.diLull C-iali-Cl l_ujjj 9.8 


j uj^) cA) A cg>?^ 

. ^^x-Loill ^ A^jxji . 1 

Cl A j)*aa J .3 
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4_1aI*_a 0JJli aA^l i 4_IaI*_<q ^9 Clj|^iitliA]l aAA £jJa^J 


R = 


5940 X Q 
V x w 


(Jj^j dulj ^a 5940 aa*J1j jA 7? ci 




L 5 ^ V j c^ 4 JLa 9 aH Cl iq qa J^Aoll (Ja*_a ^A Q j cdjlc^j! 

• CLisIIaSI ^j±i Cc-Lilll ^A w c^^-c-Laill ^9 4xlj juj 

a^J 9 t : * i^Lq ^j>Q ^AiLisdl ^ 3 Jilll Ja*_<q Loj (J^jCijojI * ^ a 

(£* Ojllt) Cj al 'lJ I £JAS. (>a (jSJjll jl (jJLiila jJJ 4iL*La3lj 

jJoJUJl ^ij .(dlflliall .lie. x VI/) (jillijU ^JSII (j^jsJlj (djsliall .lie X 

.-aall ai& (jjJJ la JjLjj V .4-uij (j^U <jjlte) Jylt U_Aj l -*j"‘ 


a ^ ' £.i2l (jS-aJ 4j| olli ^Jl t '°' ■ j - dlljJaai S.i*j sjjl*» <_Jj. 


** 


lajT ajj^A^H Vji J (^cll Ixjj <aiik^ Jalil 4 \\*9 \\ 

♦♦ 

•(cA)^ (J^*-« ttlssioll ^ya (_J.i*»j! iAe^ 01 ^) 


^aj^UI lLisIIa]! i^y> ^4Al3^]l ^-3 (j^jllfr) <_).i*^a jl.iiLa La lAJlwbS 

24 ,jS llijll ^ ? jl£U sjUII Ljllfr 20.0 gyiVl A&J JSjj 

.Lii) 18.0 cijLuij l^i« jjjjl^ia jA' cA u£ - ic -'A' aA 

IajI ^aiIcljjoj ^Ac- c^cixj ^ Vq^ll ^jiuLijll o*i^ c)^*-^ (J) 

(J^9AiiH AA^. Cl ^^9 l^-ilc. Jala^JI A^jxji ^jlil^lj 

* ♦♦ 

^gllll j^oil : <CjjuJI ^JLauill d AA ^3 L_fljjoj . CIjsLLo]! t> 

AjA^j Cft A ) .(4 ^-C-Laill ^3 6.5 

l ^jllLuj vl! ^JaIx^o C - 1 ijjj SaIctL CAsLLoSi C - ^3Allli 
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5940 x Q teT) 
^ Vminy 

v (S x w ( in ) 


R xV x w 


20 . 0 gal 6.5 mi 

1 ac X hr 


x 18.0 in 


5940 
2340 _ 

5940 ~~ 


0.3939 ... or 


5940 


0.39 


gal 

min 


akb ^3 CIisIIaII £)* 

(Jj 3 j . 4 JLa 3.21 ^3 ( 0.39 O*^) ^ is ^ 0 

dst^takl ^jt (jLojJal AjjjIx^q l - JLojtJjajl 

lk^ L ' jJjaLj j) Ig. lAx^a -kjjJali ^ ji CLlsll^lt C - ll£jJ <LlJa 


0.39 (j^j cIisLLq ^jl ^pajjsl 

.Sjjk^ll 4 aL&c. *_iIj d c<sj 3^11 

♦♦ i ♦ r ♦♦ 


* .f 


14.40 4_i3 ^jjdLudj kilo 24 ^ d plc-j ^jJaj I ^1 Lul4 

t Jjlk-all (jlS c . t> <-D^ cA>l' t> hjll* 

?i 5 £a (jsiijii Ja .jia j tijiii 20.0 


-Ij-Iij jA JjkJI .1*] .Jaia ^^KJI ^aJI jA <lluiJI t>CA ^.jia-all :Jall 

oCA (_jl 4(_pLuu^)]l <_JLa*lLail aj Cl lii. (_JS (J^a la - (Jja.ii]| (_ Jc*» 

l ♦♦ 


Jja-iill ijc*-aj di1c^j.ll *■ ° la. <ac£ 4jL&a ^jj£j ^jl 4_jLo*ii 
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R 


gal' 


ac 


14.40 aal 60.0 min 1 hr 
y x x — — x 


1 mi 


2.0 min 

.2 


1 hr 


43,560ft z 12.0 in 1 nozzle 

x x — x x 


6.5 mi 5280 ft 
1 


1 ac 1 ft 

451,630,080 


18.0 in 


29,652,480 


= 15.2307 ... . or 15 


24 nozzle 
gal 

ac 


<j2] 20 

(.jaI . (J^^-aII till 3 ^ja ^)fL2)Li dllj jllfir 5 -4 (Jkl ^1x2 J-ixA 

** ^ ^ ♦♦ 

JixA (jlS (jj ^-4JL^ ^ Al iaj£J 1 S^Lall is^ ^J'^aII C1Aa^1x>21 

^ *A \1 ^4 j^alkj i 4 V^Aa UaAll ^j£L) lilfi .V^Aa liA 

♦♦ * 

*® S- S- $ 5 i 

3 IS, Iklj . I^jAjoia ^jjjdl Ub -1^. 1 ^jl ^ja C jinll ^jjoui^ll CIisIIa CjIa j 2 9 ClA^jud^o 
^ i^>\l (J^xaII JaAalil ^jjoLujjll ladjJa L_L2t j 4 &Aa^. ^2 CL^IIaH x-a^. 


** 

4_l 


<Cjjaill JaJjJal e ,4_l2 JaxjJaljj <Cjjoj ^jiu^)ll la^jJa ^j^aj 

laJjJa IaI 4x*jjoj L-jLuo^J (JaLajII <UitxA c - 1 jjjj 

^2 ^A_x-a ^_5 jjuj (jk^J V 4-pjjoill lxbia£ (Ja 2 4 1*»» jJall 

4%41 ^)1.AaJ (J^2.AH (JiXA 1*»» jJall 4 QC^.1 i _ i^j kj . ^jj^)ll (JiXA 

L_kjjuj ikl . (34xJa lax xia <jt^A ^jajJa (Jaju ^ v W \l p pVl Clilk CiL^Luj^lIj 

.<1Loia 11 ak>b Apjjaili ladjJaJ 

^jIuLijll 4»IilxA 4 JJj3 LAjJUd &Ja 11 aiA l 3 j£J idjl^^^ll lA.1^. (JIaxIIuiI 

^)A ^2illl JixA C _ iDaJJ ^J^Ix-aII till} ^jl j^)la3j .A^)^ll Apjjoa L-jbui^J 

lajuJ^l) <A4ali fii^-2 4(JiXAll tillkl ^gJajqj ^11 <A_1&1I L_ajjaJ 4 t ? * iklA 

I^kill ^)A V^Aa ^jJjoia ^Jaxj 
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Q 


gal 


nozzle No. nozzle 24 nozzle 


14.4 gal gal 

= 0.60 


nozzle 


! ^ 1 — Jx ^ jS o jLall jji \jlajj 


Q 


M \ 0.60— 

min | _ nozzle 


nozzle y 


2.0 min 


= 0.30 


gal 

min 


nozzle 


eia.jll Tc-b^ajj tojlc. nozzle Cl Sc^j JOLll'i (-M 1>J 

^ Q^llc. 0.30 SJUII V s lSJ^J ‘^41 ^ 


! lln 



5940 x Q 


gal 

min 




5940 x Q 


gal 

min 



5940 x 0.30 


gal 

min 


20.0 — x 18 in 


ac 


1782 

— — — = 4.95 or 5.0 mph 
360 F 


(jiLijojil iAiiLoill JLixl 5.0 6.5 ( 3 -« (jiLuojll ejjjc. Ijl 




II JjxJI 


** 


Vjl Cl lilxill ^jjoILq CjC^j SjjUcaI (jl 

dC i W 4 c. ^ Ijjuj c lllaJJ 4 _£j UsiJf aCA U» Vj 

.^jjUj^)1I J-olc. ^ ^)JC. L . Ijl Cllfilj-ftll 
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jtlkjJ Vj! ^jaIIa jtlkj 

- 4 \\*c^ ^jjc- A^jjoiIS 5-Jjjoi^aII 4 a\*W ^jj£j ^5 4<UL^laH & 1 a JIajL lui ' U^J 


** A 


jk\j£ Vj A-jjLjAj£ SjIa Ijjilc. 15.0 :4 JLula 

0.25 ^j^.] ^2a!Lajj cIisIIaII ^ja S*i^.tj <c.ja^a ^jja Ijj^l 

24.0 ^jLaiJ CjI^C-Ijjj AjuJa jJA tliiA 35 ^ 




(3^*aH ^-AJ^Ul ^)l^Lo Ia . LudjJ 


C. Q-W IjLjJLa (jA3t.llx.xij j L-jLai^J 4_l^Lx_A L_L3 U l (J^ll 


V 


mi 


hr 


1 mi 43,560 ft 2 
x x 


1 ac 


0.25 


5,280 ft 1 ac 

60 min 
x — - — 

1 hr 

12 in 1 

X 1 ft X 24.0 in 
7,840,800 


x 


gal 

1 min 


15.0 gal nozzle 


1,900,800 


= 4.125 or 4.1 


mi 


hr 


<_).}*^a jl£ 4 <C.LuJI ^3 <_)Lwl 4.1 A&j . uij aJLiouiII a3& |j| 


.1 


^ j^a 

♦♦ 


6,1a (JIaXJjujIj CIAjaLajII ^JA ^IjjI 6JjUtA (j^AJ 

( (JHaII (Jjjjuj ^^Ac< . ^^>11 (Jaxa (j ^-^.LoiaII l_Ajoi^. <aj^Ia! 1 dj^Lj^xlll 

AiLaiAll (^yajxl 1 ^Jjk-saJ 4 9. 8 (J^jaII ^jAIaII 4 3 , CljljLlil) ^jaUaj 6JjI*_a] 
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(gi Qi^) tliala ‘-j 1 4i_ijL-a]l jJJ 

..ia.ljll i i.^n (ttAslI 


^ix-saJ &3 a ^3 - c. Q jq^ll Ia ^3 CljLiUij SjjIxa bja-jl ^j£aJj 

• 8.8 J< *21 ^lajl - ^sLoiaII ^A W ^C- Lilli 


tA$ &*> J*4a*j 9.8 

0J^a11 ^ 0*1^ 4_i1aC. ^3 4 Ag aH 

lA) ds V -1 *_a ^ laJLJ « , ( i jlc. s-IaII jAj^ l^-LJal 4 aj\ u &\\ £jIa 11 t> uj^4' 

l_u£jj .(jfLj Sjjjllb) (JUtill ^jj^aH ijjj ^ ^1ja]1 ^ 

(jl 4_2*_lt ^j£aJj Jo Sjlcr 4 JjL21 4^Liaj£1I S^IaII 

J^^Laa!) 6^£\^J 4_i^.lj ^ja .(j^llitil £uJ 4 ^jIjolj IAjj^jj 4_Hjl3 &2a 

*♦ 

%80 ,1 50 u' J ‘%80 jl %50 JL. tAjjla ^ *UI ,J aLUII 

^ ** ♦? 

4-IaL^. g2a ^^g_3 4 AjlIaII S2a11 IaI .4.11x3 g2a ^A £ Ic* ^11 ^3 &2 a]1 (jj 9 (JA 

.(ii^uil SjUII) 


f «* k f 


^tA jjW ^ ^0 4 4Jlx3 &2a ^ja S^Jdl 2.0 O*^) (_5^j dul IAJLuIA 

^5jLojj <j 3 (Jjllll (Ju^joiaII <jjaijj 4 ^j^U Ujllc, 30.0 <J> Ax_aj j2ull 

(Jjlill xj>1a11 QJ $ ^ . Q^llc. 100.0 Allx. joJ ijj^ (JAJ>^l*1jj .%80 

s2a ^ja q^JIct 100.0 ^pUlj ^.IaII ^ WPcJ^ll 

2.5 J] dul 6(Jl*iJI (JjSaJI ^ja S^lil 2.0 ^Ic- (Jjj^a^ll 

JjI^aII ^jioj (J^*a (J^.1 .(2.0 c^jl^4 2.5 %80) JIjWaH ^ *^2 

4 jjouj (Jjlill (ju^uauJl ^ja *^iil 2.5 Ij^IIc. 30 g^ljoij 
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^1 tyjllc. 100 ^ 30 <J£ cc^ %80 

*♦ *♦ ♦♦ 

^ja S^jlJ 2.5 *■ - AaJj 4j| ^Jl (jlojj .ij^llc. 30 II <- ~ a '» ■ 3.33 

8.33 J 2.5 x 3.33 AiLbj 44- ^Ull <> bjlte 30 J£ J\ Jj^ll 

- 4 * . .'‘ill (JLaxIiiollj^ . £ Lill ^JA 100 : ^3j^ ul^ll ^JA 


2.5 lb WP 


W lb WP 


30.0 gal H 2 0 100.0 gal H 2 0 

2.5 x 100.0 

W (lb WP) = — = 8.33 ... or 8.33 lb 80% WP 

^4 i jA S^jlJ 8.33 L-ajJal _JU ✓vs'll 

c.L# <_Lial 4 Oiia. 45 ^ ‘ 4 >?- £ 4 -^ ui>*- ( 4 ) WP frUll 

j(yiLujlj ^cj^-all lift 4i^“^ (jS^I ^-bjl ^3 <■ . la^j 100 <4^1 ^^-aJI 

. L— u jjjqll ^ja ‘ 11 xAa] 

. l^jjc. 44^4 *44*4 4 r ~ jSJ 7tjj»a (j^oJj 


** i.f 


s^Lq $^2 2.0 5.0 l£ iSy^. 

JS1 4-ltxill &4 La11 i^a S^Jdl 1.0 L - ' i^Ha^all (J^xaj .4.11x9 

4jljoj ciijl£ llli . ^SLl/U ^LaIU a y \ £4221 ^cjja Cy* ^llc* 20.0 
^S^aII Lqj 4^.La11 ^I^La Lo 3 cljjllc- 180.0 (^il^i^ll 

?(jl^kll £<Ja1 

JS ^3 4Jlxlll &4 La 11 £^iil 2.0 iSj^) J)^j-21 (JjIjuJI ^jl j^laj 

♦♦ ** 

ami 1.0 <c^ Q^llcr 2.5 IAjI^Lq 4_L<j 4_ia£ jli iA. 1a ^jjllc. 5.0 

* * ■ ~ *♦ + £■ 

j^^aII (JjLoJI 2.5 JT>J t^fLa] l£ ci^-l o^j s^IaII 

(JLoxIjujIjj -(^3^)11 a lj ^llc- 20 (Jjj^a^Jl ^LaII lj Jlc- 17.5 

:<jjoull 
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2.5 gal concentrate V gal concentrate 
20.0 gal solution 180.9 gal solution 

2.5 x 180.0 

V gal concentrate = — — = 22.5 galconcentrate 

• ^ 

JjLJI V j .solution :J \j\^* .concentrate : JjLj 


^2 L 5J^ 

180 gal - 22.5 gal = 157.5 gal 

22.5 j ^ UjJlcr 157.5 ^ <j]3^ uj^ 4 ^j 


AjjIaJI JjLuLA 10.8 


52.5 i * i * i j j^UI ( . 2 . 1 ^. iaJLul^ 

0.53 aJaS ^jLuoJ SjjJ 15 a^Lall (j -0 LqKc-jL£ 

** »* 

. 0.76 ^Lojalll Ujjljl (Jlstill (jJautll (_£jLalJj . 

♦♦ 




W (kg) n r (rev) 
n r (rev) A (ha) 


52.5 kg 1 rev 10,000m 2 
15 rev X 3.14 x 0.53 m X ha 


525,000 
18.98 ... 


27,672.53 ... or 27,000 


kg 

ha 


1 

x 

0.76 m 

ton 
or 27 - — 
ha 
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> 0 £ ^ 

S)]^, U-J^ u 1 ^] 

^jLauj 25 S)]3*JI ls ^ . jUS^-U CjLqKc-jL£ 9.0 L-j^ila^lt 

** ♦♦ 

L_jV^ jiaS (JjLuilj . jl* 0.20 L&1 a ^4^ 

(jj j cdiLilll <11^. ^3 s-IjjI (^5 - jjli *-u i x jj 80 Jljtiil 

(3^ 4.8 gJ ^_2kj^All jjjiJl ^plLa duLA^j 4 *^) 9 ^ 50 

.gjjolji 12 


.AjjIaII c_j^±a* Sjl^c. d iIjLij 4.8 




22.0 

7 

22.6 

1 

22.8 

8 

22.4 

2 

22.8 

9 

22.0 

3 

22.7 

10 

22.9 

4 

22.6 

11 

22.7 

5 

22.8 

12 

22.6 

6 


0 g 

d 4 \\9 A A^Laui JjjAJ) 4_Lo£ C - A JOI^. J cJdt-Q 

I ♦♦ 

. lg_}3 L-ljfr^all Jl ‘la-mll 

:h&auA\ USJI lid 

♦* 

W t = 22.6 + 22.4 + 22.0 + 22.9 + 22.7 + 22.6 + 22.0 

+ 22.8 

+22.8 + 22.7 + 22.6 + 22.8 
= 270.9 g or 0.2709 kg 
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i4(ha) = No. Units x w(m) x d(cm) x n x n r 

m 80 cm x it 

= 12 units x 0.20 x x 50 rev 


unit 

1 m 1 ha 

X 100 cm X 10,000 m 2 
30,159.28... 


rev 


1.0 E6 


= 0.03015 ... ha 


o 


R 


kg' 


0.2709 kg kg 

= 8.982 ...or 8.9 

ha 


ha/ 0.03015 ...ha 


a^frls (_]L«uCLujIj II jLajlj ajl^iJI $.LI (jl^-al 

: % 1 0 Jl 

upper = 9.0 x 1.05 = 9.4 
lower = 9.0 x 0.95 = 8.6 

9.4 5” 8.9 5“ j*/ L . Jjfa. II ajl^)C. $.LI _j jjxj %10 -II o^frls ^ifr 

.8.6 

: £i)jj liAj ( L— laj <jli i ^pjll (jl j£l 

270.9 g 

Mean = — — = 22.575 g 

12 6 

Upper limit = 22.575 x 1.05 = 23.703 ... or 23.7 g 
Lower limit = 22.575 x 0.95 = 21.44 ... or 21.4 g 

•Lower limit i^l ^ -Upper limit :^Ic-l ^ -Mean :<_ r L^j 
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£ £ 


CIiLlo^II q\) ^\ £jjjdll laxij ^)f S9 l 

(JAJ 


** *.? 


jtl^Jl 4 jq.^i ditjtil <c-|3j WrjJ? ditmll J)3a* :4JLuta 

♦♦ ** 

^'jjfLjj “ a.^U ja,^ jjli-ojjija) 11.5 Clltijjll ^gJajui^ll 3C-ljd]| 1 ^ ' 'f~- 

.jjxaiilu! 70 *■ °j° ■ .all 3 c. Lj 


:JaJI 


R 


sd 

ha. 


10,000 m 2 100 cm 
- x x 


lsd 


1 ha 


m 


11.5 cm 


x 


100 cm 


m 


x 


70 cm 


1.0E8 sd 

= 124223.6025 or 1.24 E5 


805 


ha 


** L.% 


10.8 (jjjLajj Ig i ^j rL ^LuL^ S)13 j ^311 ^3311 iAJLuia 

»* »* 

jjiJl dul£ 13) 4 jjlxmluo 18 ^jLolj jic. Lilli j 4 jLLq1 

* £♦ % * * * 

.LoKc^L£ 13 <L£v^ll jiixa 50 A x xa^x^ll 

*♦ 

ls^I ^ 5^ t> c^i : <3 a ^' 

IjjljjbU^li ^—3 < Jc.Lul! 


R 


kg\ W (kg) 


W (kg) 


ha. 


.4 (ha) 

13 kg 

50 m 
1.3 ES 

540 


/( m) x w(m) 


x 


10,000 m 1 


ha 


x 


10 .8 m 


x 


10,000 m 


ha 


= 240.74 ...or 241 


kg 

ha 
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^3 A aa-v"' (JjSAdll 4.1V Aj CliSlia]! CllLuilLa ' ^ :4jLuiA 

Ac.l±ill QjSLi LaAic. 11 JjjJ 185 <_]a*-hj oALall cfiij (.1^ cl>° (4iLl3A]l 

.ac-LuJI cijlja^jii£ 4.0 Afr^uu (jididl ii^p4u 0.4545 <— laliall 


:Ja4l 

L \ L 1 ha km 1 hr 

= 185 — x x 4- — x 

min/ ha 10,000 rm hr 60 min 

1,000 m 

x — x 0.45 

km 

3.33 E5 L 

— = 0.555 or 0.56 

6.0 E5 mm 
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.9 


Cjj ; j$ Vi 1 1 SfliS 


ciU^I 1.9 


l** \\ AjCA \\ ^Ic. 4 Q M W' ^jfLallll J L , ^ * V k iil .1 

CIjVVI 4-94jJaj BjA (J^aMS q ~ (^UlJJjoj) .2 

.4 q\I 4 iK^l 6jAL<lll L-jLoi^. ^JA (j^AlJl .3 


,4_iC.|j)jl| CjV^-S ^Ac. CjLai^. (JA (jfl 


♦* 

Al 


I 



^2.9 

BjIjaIU (JsIj 1^43 L^^CL^aI) 0jtlill ^ic. £jB£aH ^4*4 

*dCLj LU cJ^ L5^ • (J^ C5^ ^ Jj Aa I .BAj . ^J>^- 

^A Ia q) 4(Jsl BjijA (JAj (JjILq ^)Jj£Jl ^jk^lL CjIa^JI g] ^CJJaII ^J; 
^j-saJsj ^jI^aJjojIj ^jjjaj^4^_All (Jjl^Jj - 1 g lie, d ^.>1 a11 (JjIsa ^9 ^jIj (JdaSl 
^jc- du^Jl cj^-9 .IabjbUa o 4 ic.t ^ CjUIaxII Aa^UI a cl l Jo!l ^ 1 

- Ig L^.1 ^JA <AAx-saAll ^1 ^_a 1] Alijj IaJ 49J GS-lA^ll ^)J4XJ cdjVVI 


,JjoL2kJ 

'** 


3J5/I S^jjL# ^JJ*' J /' 'j - J3W1 » pS^Vi ji-iLa (jc. JJ .'*' 1 (_ j ^2 aj^Lall Lai 
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I^jjALq (JsIj 1 (JLoxJjai) 4_1aAV 1 ^Ic- 

SjLj ^J] ^jJ ^jl (j£»AJ LgJj^Lo (JLoJtlLoiV lj L^illSj 

. \Aja£> ^jax^lSli 9 I^jjI 9 1 g x^al 


JblUiM 3.9 

^alg-A-ll 4_1^M Juijj ^ j-jilil I^A (Ja*1luaJ L_fljjud 

& s- t s- t 

£i)'-“* JLW-^J ^-*3 . sJ>^5 jl-lLa lfrla.1 ^_y> A aau 

<jV ‘f^ ysIjiJI Jjlj-all (># l^yc-j 1^jjp£ (jj-oj^j 

ts^ U^a^j' Jj fJ (>»J t Jj <_S9>j JJC- 

♦♦ \ ** 

^Ac- 4 Ajuaih C - Ixjg^j 4 _}j1a AjjuaJJ filler LjJ^Cr ^jC- ^)JXJj .^LjjV I 

d Jj l^L? j^' 

.tg_jJa*j ClsI-l^jJI cillj ^j*Jj Clsl 


^ laxj cilL ^J3j .S^C» a. Ia^j l jjI juo^ *^li£j! ^jc. 

:^tU( *£Uib s*li£JI 
•♦ ♦ 

output 

% E = — x 100 

input 

oj cs' .1$^ ja Input j <<1VI £>. ja Output j tSfrliSIl ja E £ 




Ijj OulaS . 4-}2 AjljJoj La .9 La c.^jo 1 AjJe. (J ■ ^ ^ j La A nul ,-^A oc.li£i) 

10 ^jLaj (J^^ll (jl£j . . ac-Loi jl o^jJ^ dil-i^j 9 gjjLuij ^jiJI (j\£ 

:'oa.U£]| ciijl£ 

output 9 

% E = . x 100 = — x 100 = 90% 


input 


10 
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c±jl£ 10 jl£j tdjliij 5 cSj^ '^jj 

:S»l&]| 

output 5 

% E = — x 100 = — x 100 = 50% 

input 10 

-%^-j ^iatdil eljVI <. _ luij j Ljaji S#U£i! jS-4J_o 


:4±sUa1I 


£■ 


actual 

%E = — x 100 

theoretical 

jlcj theoretical j o& jlc j actual dip. 

^ ^ # 

• 5Jlol*ll l Ijl jua^i ^3 jJ a^U£Jl L-Ajoi^. (jl (jt <jl 

* * * * ♦ £ 

C(JllL<21 (JjJjuj ^Ac- • IgALoJUjoil A^jAx>Q j! &1a1 (JjjJ ^Aj 

t^llj jli bl-LQ 20 SAjjalll AjSj (jl C^ll ^ 

^ * ** * * + * £ 

AA*J1 1,1a i - l^j (A! .X^Alq ajljjaill s-Ia) jl£ ^jj AjA^IaI 

£ Jj £ £ 

j\ (2^5 (3^ 4-C- Jjja l^jl Q j{ c^jLaJI ^9 fijLljaill £.1 aI 

.V AjAaal cdljj 4<j^kl Cj iljtiJ 


4 Sf liiil 1.3.9 

^Jj AjULl^ A 1 Jad X 2A. I CllVXl fiA^J 4 ifLijl^Lft]) ^ Luj 

Aj9j]^ 4 pi . lqj£H 4 c^\ Wu2sf I ^1^.1 All 

% 1 00 Clbaul ^^A^JaH C1jI£j^q . 4_j£_dI£-lq 4c^.l Wunl ^Jj 

^IkU J] AjSjll ^ saj^jJI ^IkLutfl l£ V l^X 
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t> t>b^' £>^) 

^ jLouS Lol - la^3 %22 (_£jLojJ £4^-^ ^jJ^lnll 

^x.Ua!Loil ^J] 4x.Ua!LaiVl ^jIj^AII (Jj^jj .%33 — 30 

(3^j a-$ a r -j ^ ^ «<q &£.liS cjc^j ij . %98 — 95 ^jLajj 4 

<sjsc cjc^j (j^l 1c] cl i\ji £ ^Illl j 4 j<y^K.^\l a£^J) 

.l^j 2 k^kj l^lkC ^llc- UalxjjV 


f lAl Sf US 2.3.9 


.5JV1 acijj ^cll (JaxII plcVl £$. li£j 

Clbuoj] cJIILgH (JjJjuj ^ ^ .plcVI ^-lisj ^j>Q 4_LoAVI ALULo CIjV'VI 

L-flljCaJ .fiCix-sa^Jl 4_L4&lS <JC.|j)^]l ^^LauJl ^J^)] 4 A A )ul 1^1 a!\ 

.LjCCC. ^4 ij 1 ^. t_i*^ll (> o' 413 

^Ax q\l 4JV1 e-lcl fi^liSll (jLoJ cc_fllia^]l CL^'\ Lq 2 

ccc. cjc^j luS >ol <JVt ci±jl£ tc] t!^iiLaa .A^a l_jjc^<J1 I^jIcIj <jjlLa 

.JteJI ^ SJSJI c_j (J jjIS-q CCxj l^ljjlioj 4 jW c_J (J jjIS-q 

dsV'i , jSaj j .^jjuaS^ill jlciLa] IxJJ bjajl CljlcLx-sa^JI 

j CCC. J< c4-^SliH 9 ! ^)1cLg ^jjjLujI ^Ac. <^_flUak]| 

.Sj-lx x^all ScL-^a^. l^lLol LJ^J CdjjucS-LcJ: 


^-U^lill j CLlXjj Ij^l^. ^-ixCaj ( j! LCaJ) S^l x^a^Jl 

<_>“j^' s -^j tlalLj'yi o^ji; t> j' <_>“ 1^' t> Mjf^' 

O^XJJ 4 aJV' JJC- Uj; >o o^- 0“!^' C> Mjf^' ^l3j LS* c3^ u' (j^') 
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6,1a l * cJj^aS ^ ,2 Iflida ^jl c ajjaXlltj ^jA^j 

- Jq^ ^ ^tljj Cy* ^ < Ui, \ i SaIc. ajsIL21 

jA A^p Lo 3 - dal jJadll aAA*da AJLaui S^L-^a^J! AjsILg ^-iisj (Jj>gJj 

^ jl 

S^jadlt ^ . L-J e-lc.j 4^ AjuJaj fi^Lk-sa^Jl (J^ida (_£,2I L-J^l^JI jl^ia 

♦♦ ♦♦ ** 

.blx 9 £A^2l^q 4 _ 1 £jouJI ddl^ ^jl AjAda SaI x^a^Jl s-Ia! ^-lisj .J ^ I 

.<IVI <jjjojj ^aII ^l£Jl Aaill AjAdb l21a l 3*^"\12 


^_jjp^J’ A*Jj 6 daL2)lc. 4 <ijjji_xi AAda Aa 2I AjAdilj 

£A^2l^a1I IAA AjSIaaII /jA^>i*n .SaI x^^Jl i 2^ ^jAajVI ^Ic. 

L-J^i^Jjj ^ Al 11 Lq dale. I iJaj SaI W ^Aj ^jAojV I ^le 

L_J ^Jajt ^ j Lo C5^J »(^-WI dale. I jjJaj 6 Al x^^JI Ia Asia ^21 

100 jl 10 lgIdLoi>a c4\\9 * 4 q In *i ^ l * \ AAxj AjAILq-S- A Ada ^4 .aJai^JI 

.A^LauJl SA^j 4 ji«v 1/vK j Qj£j dlljLlJ jJ IaAj £J^po ^aA3 

(Jjap ^J] £J^p2l ^aAAj! ^2 4_iiJI SA^j 3 (3^LJ1 ^2 (JjA^Jl (JLojdjaal 

. jtipjl ^jLS <P] 2-iAi Ji4l paJI J t jSj^U 


5i J> 


IaaIaj ^21 L_Jjp^JI dlj^ |4_a jd 4jjaA| $. I A V : Ss-liS jIaLq Lo * AJLaUV 

.1.9 cPI ^iiJISAl^JI 


^A ^JjVt £jJadlt 9 .aAlx-sa^Jl (dale Lida (jjol _2 0 jtlj 1.9 cJ^ dll (jLoJ 
4 ^ 162 Ac. 4 (j£judll (^ 4^11 (J\aa1I ^jMj .< 2^11 djlcLldall AjA 

.SaI x^a^Jl c. qW Ajl jja ^IaSI 10 (^jlda A^Laui 


** 


215 




'•v W j i ** \\ r.1 ji>» 

(Jj3 La djlc-UjJa 

Laj £-a^Jl 

jl 


5 sd 

12 sd 

10ft 2 

10ft 2 


.1 


■ 


D 


K 

r 


162 sd 




' Vi 


10ft 2 


a-iL^a^J & \Sy.\ - (. 2 .a .1 th‘i 1.9 js-ait 


4_2£11 dllc.LliJa]l (JjjaJj l ii£ AJ t3 ■_-]! sJjadlj 

l^lj Sui cpA] ^ ^ 19 Jl .jljVI ^ J\ 2^1 f j51l 

* ' j Cjla&jji < AAi )ia (JL®sl1uiIjj . jfaj'Sb ^3 

. bu 


162 seeds 
10ft 2 


x 


ac 


19 


seeds 190 ac 
ft 2 


162 bu bu 

= 0.8526 or 0.85 — 


ac 


(sd) At^All CiUaJl seeds c: 


& & 


* A a Jd Q J juj) ^ lc> A^jlualll 4_ljljLx2l a^3 ^ J * ^ a 


162 seeds bu 1 ft 2 
- x 1 — x 


Jl^L itiLU! 

162 bu 


10ft 2 


ac 19seeds 190 ac 

bu 

= 0.8526 or 0.85 — 

ac 
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4_ilj IaI lisj ?a!^A^ ^SL)j 3^ Cy* (Jjudj 0.85 -5 a!V) Ac-ldj Ja 

. ^ * . , 

A>o^Ix>a (JJjjoj ^)3jJ ^ L5^ • JM' Cf* Ajdxlt dLLal^Jt C - Lid V clLLaJ 
d^t^ 3ldV ^tixjLaJt 9 .Aijx^Jt LS^ 0 LS^ 00 

0 jtnH a^ULgj ^a&J ^jLaJl 3 «^Vtj 0 jtiill AjjlLa Lia Ai^x-alt ^le. 

£ ^Lx-sa^. ^jdiJ sJLiaJt <^_fljjialt ^ Ajt dji^Jt dlijj Aj . dJ*Ja jtix-aj 

%3 3 ^-d dlc-Lld <jt V] 4%1 cJ^I dlc-Ldalt ^SJJ <jt jjdd. 

AjjILq c T id ^S^Aa $-13 jl£ ^jj 4 til .^^Aa yy 9 '' 

C w j 4 AJ 9 A A_id (J£ ai , -A dAtdalt JuJldl 0 . iLi*_a11j AjAII dAldalt 
dA dU j>-^adt ASA ^3 <31i . Ig joiSJ dh^jll Ia^J il AJ3 jUixlLail 

. \£dU (Jjulillj £jAa J qa^^aI* Aj^ljjlj dale. I u>>\! Aj jlLaj 

V **£ w ^ ♦ ♦ V W V *♦ * £ * ** v * 


til .j££U JjuIj 30 (JjIjojJ ^lA^lt A_i^.tijt ^jl (JliLall tiA ^3 (jJajA lJjjjoj 

:L t % A_iKlt dlc.l_dall AjjAlt Ajjoult ^jLojj 
^ *♦ 


r L 

L t % = -y x 100 = 
K 


0.85 


bu 

ac 


30 


bu 

ac 


X 100 = 2.833 ...or 2.8% 


Ua^j t U£]| ^a.Ujyi r t 4 3j) A It ul^ld ^A Y l di^ 

^)Axj 4%3 -St cj^ • jlA^_ll ^|^c.jL£Jt jt ^fLdl (JjolJIj jlijA* 

t Jj/qJl sAVt ^jjjoui ^a %1 ^)ljx>Jt <jl£ tit Lot .S(^Ai aSV) aiA 33 

.CJoJ^JI , A d^jtvit dAldalt c_Lbuj ^ 1 w*it Ajildl dLL^ 3)A L ^ i3 

die. I lu3 ^ ^jld AJ^]) dlc-Ldalt ^jt (jVt ^jt ^jj^dalt 

^JXJ V AS^A>Q dlc-Lda J^2kJJ dLk-^iJt (3^ dlc-Lda 5 
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A die l y iall 1 >1 ~1 a j X ; Sa 3 ^3 aJSjSx Jj^.9 


dt was*. i» Lq <dlel JjJa 

, <JiC- 6 J ijs^jdll L_J j 11 .Ixj Lq dale.bda ^133 - dale. I ^>>11 

£■ £■ 

(jl i 1.9 lMI L 5AJ • L>^ 

(j(j£j 1^1 .Ajtjjx ^ 1^31 10 c£ dald^ 5 (j?jljda ^ 11 Lq dale. I ida 

' ♦♦ *♦ 

:^V*j! ^Ssll JjSJIj "ijjLa Li^ A^\ die. Lid 

f'm Lf Lip 

162 sd 5 sd sd 

= = 157 

10ft 2 10ft 2 10 ft 2 


dli^aJl (_Jjj L* i-ilf.l i. U / Lip y 44_JS1I dlc-Liwal^ ,jA Lf- dj^ 

t jSj^U ^1 A adill ai& (JjjsS ^ la* Jj 


L™ = 157 


sd 


'm 


10 ft 2 


x 


bu 

ac 


19 


sd 190 

ft 2 


157 bu 

= 0.826 ... — 


ac 


I^cjLjj 4 j_j1o -d o3A (Jjjadj 


0.83 


L-'m 0 ^ 0 


bu 

ac 


30 


bu 

ac 


x 100 = 2.754 ... or 2.8% 


<lbM dilc. Lid da blS /jl j iA^L 3 djj (jjd) -i-ic- ,21 ** ■>■ mil 

* *♦ * *♦ ' ^ ^ # * 

AjjujJ Lq dale. Lida Lol .%2.8 cji! A ildll dale. I doll j 

.4 x> "bj3u**a 4_ajd 


dale.Lajdall d±jl£ 4%1 Jl 
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4^ I ^ 

** ♦♦ ^ ♦♦ 

- dale. Lada] I cilia L— jJjujJ ^il( <JVt (jj^ 

♦♦ 

£ £ 

.(oW) (J ^Jb A aL&jlII cilia ^^9 JjVl SjkiJIj 

JJC. CjUillj tjJ\J\ (jjj (_>ajVI sJja.jJI t-ljJaJI kj tdk cd^Jj 

A-l^. 12 (^jIjojJ 4 iLiadll adb dlc-Lidall ^jl 1.9 (J^dlt .^jlaLalt 

^ £ £ & £ 

<Jj9 Lq die. I ida IdaJ 1 ^adaJJ Jdtll Idb ^jl .Ajljjx ^1^51 10 Jl 

(JjB La dale. I ida ^'j Ls j dale. I ida Jdda IL1 . ^jL-sa^JI 

JJC. CjUillj <_>J)3' tjjj AikiJI ^ a.Sj.}*-all dlljaJI j^c (j pa jkaaJi 




kLa 


12 sd 5 sd 


Lg 10ft 2 10ft 2 10ft 2 


7 sd sd 

= 0.7 


ft 2 


L 5 = 0.7 


sd 

ft 2 


x 


bu 

ac 


19 


sd 19 
ft 2 


: 2d -A£d d 1 d) dd <-kdi5 

0.7 bu 

= 0.0368or 0.04 — 


ac 


0.04 


a.1^^ y- Li . 4_liaij _5 
bu 


L g % = 


ac 


30 


bu 

ac 


x 100 = 0.13% 


? 4 


Ida* e^a* ^Jbj 6 % 0. 13 (_5jLujJ ^-laadll Sdaj dale. Lida ^jl (jdia ILa 9 

dale. Lids j ^L-saaJ? dr~ La dale. Lida 7 )jdj LaAac.j - A lldll 4 _ 1 V 1 dale. I Jj da ^j>a 

. (J^-sa^l! 0 ^ladaj ^ 1 j l'*j \* £_Loadll S*la*j 


42LH <* ilia. ^}JajVi LS^ 0 '^r k J^ U^^-L^L L^LjoiIL dale. Lida (jLd 
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L-J i ajlVntl dAc-luIa (jLaJj . l^jlc. CLllV^ ^ 4-ljd^Jlj 

ql .\\ . -^i~v \\ Lq ClAc-Luia ^9 4 lAjJaLLall ^P 0 <* 

l 45vLxJIj (Jjk^aal* q c a ilV^Vi djlc,\_u-sa q .a ia^IiII SI^.q d)lc»l ijJa 

♦ ♦♦ *♦ ^y ^ ♦♦ ♦ ^y ♦♦ 

^c&s ~ Lt — Lp — Lg — Lth 

(.A -ll£Jl ClAc-LlxIa]) Z>£ | 4 (Jx^qlU 4 ^jJajlill Cljlc»ljjJa ^qSlS 

Zy£^ C 4^^-lA^llII ClAc>ljjJa Zy^g f 4 \\ (Jj9 Lo Cjlc>ljjJa Zyp 9 

Cljlc.LljJa 



sd sd sd sd 

162 10ft 2 ” 5 10ft 2 ” 7 10ft 2 “ 0 10ft 2 


150 


sd 

10ft 2 


jaljj a^c. (■ - Afuij lillij C ja. ^»U ^jLujj dllc-LliJa (jl 1 jjjjc-l lijl Jaa.V 

_] a g i q ■ U. y,M dilc-L^Ja jjjSj . i-il«--l i. u\i e jo CliULu 

IjSjLJU (JjjaJlj 


Lc&s 


sd bu 1ft 2 
150 -tttX 1 — x 


10ft 2 


ac 19 sd 
bu 

= 0.789 ... or 0.79 — 

ac 


150 

190 




0.79 


c8ls 


% = 


bu 

ac 


30 


bu 

ac 


x 100 = 2.633 ... or 2.6% 
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13j aS\ 

. 1 1 i ^»\ cj (J I^ol! y { Q llaJLlll 


Uk*l\ Sf m 3.3.9 


- l it Wotl j| jLx^a^Jlj CllV'f e-IA ~ IjiLlI (J-a* 


♦* ** 
b ojJ 


X V tJaLudill ^A*_all "(J-aaJl" ^)lALo A JjoUJ aAb L_Lai^Jj 

^ <IU> j! jl:>LAl J] 5JVt 4-pjj c5^' 

<Sl (J^*-a11 a w*nj .SjaLA cj-^j jl cii3j,r' ^s ^aa 

dulj A^ 1 LoAic-j . Ac^yji 9 A^ 1 f^yajx-l A iiL^J ^jl 

^jl 5JV1 Tj * A AL^Jl %100 cAHjIj A&jxjij c^Sj^jj 9 

1^jO)juj jjjtjj LoAic- AjV tJa£3 £j_u-sa3 1aA<q %100 (_£jljaLi ^ &£.li£j 

** 

A y iijj (JUtiJI l^_jJajC- jl 4 ^^cJ| • . • ^ flLLajtjV I j /jjjjjAll Aic. Ualjjj^ 

i^A llaitllll ^aAC. <Lpl U^J^' jA^' L>aj^' 

4 jVq^ll fi^-li^ll ^jl ^JUOJJ^II LjAJjolljj .%100 (J^ J] 

cl) -0 k ^* I (JUtill (^yajxl 1 (jj^j ^jA*_aH Cll3 all^ ^jLxiall dlS^ll 

*Lajj .AjtjLudll A Aq^II ^j 3 4 (J^AaII ^gjJaJJj .^A*_a]l tg_jAajC< 

.^j. Vq^ll ^jC* ^JakxA ^aj^_La]| Ia^J bLu-saSJ *Lui3LLa 


SjjIaJI 4.9 


fijAiLaH I^A ^3 (Ja*JjoJJ .^JVl 4jA>tij] ^ J-lQ-ll 6 jAL<i11 (J-O* 


J1 

** .* 
JjujJ 


~ jjaj] aj^Lall (J^axiLujJ j ^ ' r - oj. ^Laljj a_pLa]| 4ojlc. 
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c_J l^-Lo j £a JaUuj ^Ult dsWl 4 -i^.tlj] 

c Lx-saji ^Ac» £jA1La] 1 (^J^ixjjujjj -i ot Wq\1j aI \\ dj^ ! j djLailjj^)]| 9 

(JSj [djljj^L^.] djLoj^j I^-Lq j cAjl-q 9! ^caIaII ^--itxj <*— iVVI 

.C-J djbljLa^ 9 < klxJt djbULa^j djLajjjjllj C_J 3f^Jl 

4 -i^.liijV I SjaLaII ^c^jj <L-sall ciAa o^j 

<%100 ^jIjojJ (Jaju 4 j|p. a!\ Cl±jl£ 1 a| . Aj^lalSI I j 4 _ilx_a]l 

. 4 ^Vq^\1 ^jALaIIj gAA ^-ajojj 9 .%100 ajAiLAJ (Ja*j IgAli 

(j^A ij <Cjjuoj (^yajC* (Jl ax^UaiIj AjjJalll SjALaII AA^jjj 

I^JaUcaH (JIaj^LojI £jLaH ^ja (jl V] cdjlA^jjl lJjA^. JIa*JjojIj Ig jl jud^> 


Ct = 


S XW 
8.25 


1/ 5 J ^ jSjVIj j^jj Sj^' ^ C T Cjja. 

c^AaIIj ]jALq (^yaj£> VK J 6^-C-LaJl (JjaIIj jAijj JlilijVl ^X-jjuc 

* ♦♦ 

((43,560 ft 2 /ac) 4- ^l^jll ^ ja 8.25 ml\j 

. (5,280 ft 2 /mi) = 8.25) 

l^y^jc> ^)A5Jj cA^LaiH (JjaIIj AxijjaJl ^)A£j LaA^c- 4_1aI*_aH gAA (Jax u*n j 

.^aSIIj aR \ 

^-C-Laill ^3 (JLia) 5.0 Ax^JjaiJ ^)Jja)j 4JV AjjJalll 6 jALa 11 L-Lua^.1 I AJLuiA 

. IaaS 20.0 (JaI*JI l ^ qIjoijj 



SxW 5.0 kpX 20.0 ft 
8.25 &25 


:cM 


ac 

12.12 ... or 12 — 

hr 
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(JajLLjoJj C<C.LaJt (JLi^l 5.0 (j^jbuil Alljlj <CJjuAJ 5JVt fi3A Ujuil LgAIc. 

♦♦ *♦ 

.<C.Laill 12 ^jLoiJ cLq 33 20.0 tljlj LiajC. 


U V <bl*i JA\ jl^Lo ^ *£U Uxill ULJ SpLJl U 

^1 A^\ (J-qL*_I ^»bb J^l3 ^Ax-sa^i AjtjLxiall ^aL&11 JL qJj . Lj^laJ <9J^j O^H 

^aL& 11 C* 1 u >> . 3jlj>ollj 3 j1^x_ 11 1^33 (JiLoj I^jV <Lcj^a11 ^)JAa 

.^<2aC-Vl (J-oLaJl Lg_xiajC< (J 3 I 4.1V1 (JjxjulJj CllSjJsi C- 1 u>>\ 4 -y y\ 

Lo AjljLoiII CliSji) C- 1 n >> L-jlj-uif (JAJ 

Vs^J^>. U " (JlaxlJl .1 


. 4_lb 1 b> u>> CLl3 21 L_Sjj^a .2 

.bbjJC .9 ClAj^lIijll Cljljl^kj ^ijj|j3 ^- 1^1 1 43 Ijllll .3 

.^cl] ...^U J)lj Wl j! L q ksi AjL^j Ale- jjh qAll (_i^l (ja Lilli .4 

.4^11^1 lUI^ cAy .5 

fi^li^ll AiLxiaj c4\jl^\W "Aj.Vq^II 4_1aL*_a a Ax 21 aj.Vq .21 2 IaL*_a JjLqJ 9 
2IaL*_a L2 .AjtjUi cIjVV a ^Vq^II fi^.U£Jl cJL^q 4 (J^121 ,<2iaJl 

Ux*l\ U^lt SjjLa 11 


S x W/ x £> 

Ce ” a25 

<cjjoj ^Jb 5* j 4<Lc.Laill ^3 ^j5LV2Lj &jaLq a 21 4 iliLaJl £jaL 21 ^Jb Cg ciii^. 
j^)AiLa 4_&U (Jbtill (_jJaj*_ll ^b M/ J 4^-C-baill ^ (JaaILj ajALo 4_Jajuj 21 A^j^ll 
. ^<Ljjl21 V cAjJjal*_ll 4 9 u^2t^ 4 _iLq^ 1! 4_2iLaJl ac-U^ll ^b Ef 5 t^Ailllj 




Aja^ tjflj aajLuJI aJLoJI aJV I jjl j_^ajjal :4 JLula 
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(_£jLulJ IjLa .dllc.Lu 10.0 ^3 Ac.Lu 0.75 A-llaj. ajll 

?a£ U U*A\ aA^A I USLA\ 

** ** V 

! 4 _iLa^ll a$.li£ll AjAaj ./.-. | 

input 10.0 hr — 0.75 hr 

£V = — — x 100 = x 100 = 92.5% 


'/ 


output 


10.0 hr 

:A iLial! aj Vo i '1 . .i-v ^ ,...% Ajj\j]i ajjIi-v U ■ 


C* = 


S x W x Ef 5.0 mph x 20.0 ft x 0.925 


8.25 

95.5 


8.25 


8.25 


= 11.21 ... orll 


ac 

hr 


k -J jjfLil 1 2. iJJjLuij Aj^Iaj]l aj.iLalli . (jV I 5 AAi.tlj'V I (jla^aij jpl (jl 

_s |j£j| J 1 Ajlstali SjjLaji dla-ii^al tCjfi jll U>.<a ,, J) ijJaj ; jij tAc.LuJl 

.AfiUI 

AS)! i lgJSj»"n n'i , _iji a-Aoii Aj Aall bjajl A ;Wt\i SpLall La (Jl air'n nl u j5 a 1 j 

. jLa. Ajiaij ^ 


a£I)c. a (_ yaj2\ _jSj] 200.0 (Jjjc- ac-Lu ^ :4lLui* 

?UaS 24.0 


2 £ 

(JjBB iQ-v 4 Un jj J ^JjCuJzlSa ^JLauil (Jlj-a !3& 

* vVa^ll (. lllaJJ 'A a ,4jjiU A Ax alt *A vVq^II (, jloi^ (. cCjlc-LuJl 

V * ** v * * * ** 

jjc. A-ilaaJ) ^ 1 ctg_La ^jtljjl ^2kj 4-ilxill 

^JJC- A iliaJl 4_lLa^]l A 4» o\\ <C^)joi 11 Cl±jl£ 131 I .4 _Hjoia] 1 ^B ^j\jl Li* * 
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1,1a .4 JIa^iLujI (j£a1 4 ^jjj^j^la 

^jLajj 1 ^jc>w 3 (jjj 4 % 85 (_^jIjojj ^ 4^Jt ^jl 

♦* ** 

A a " oj^Lali 4 — jb . ">■ (_ j£aj a 3 A (_]' A»*Uuljj .‘ tc.LuJI iS _9 jliai 5.5 

:a£U 


c* = 


S x W x Ef 5.5 mph x 24.0 ft x 0.85 


8.25 

112.2 


8.25 


8.25 


= 13.6 or 14 


ac 

hr 


- ]| (jjjc. Ig^ytliuiJ SAaJI L-iU. aa. (Jj£aj 44_jLtall oj. Vo^\l Ai^tA ^*-}J 


*dll.la^&]l i ^J1 l .'1 jo 


t = 


1 hr 
14 ac 


x 200 ac = 14.28. . or 14 hr 


(JiiAj t 2 


^ja (_JaI*JI (_j5 a' i c 4A£.Laill ^3 JUaI 5.5 4-i2aj. "jil Apjui dljlS Ijj 

j£jl 200 CliSjy 'i . .1 t%85 (_£_jLaij A ;Va-i aali£ ^Jc. " 

.4£.Luj \4 (_HajSM 

^UjVI AjaS 5.9 


^ic. aj^Loll , .2c. IjJaj' A o\l oj33a]1 ■ a ) 3jLa]l Ia_j^Sa 

^ ■ — »Qj 4j| l^iaj (j£l 4 (J^a^1I L-iL. . oa. J ( _ s ic- aj-lLall j3i£jj 

A aV'-v * Igjl.laj (jj^J 3S3 Jp a-iLall a-ilc- ^Jc. aj^Lallj 

4— iLa&I <Aljj ~j/ a *' Cfip «JUI l!j.'“' a1a*Hjoia]I <^1L (jjc 

• A£.Luill Afituill <Aj^)]| e.laj (Jl AiMmh A ia\(~- 
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6.0 Ig.LaC* gjJjoiVI Ilia 150.0 J4 ^ lAJLutA 

^ l llajujj 1 dlc> Luo 

l & l * 4 alH ^ d)l A^j (JLa*Jjuj ' ‘® 1 Li* dLo ^ Ltuo !) 

^]|" cjIa^jIIj .fjJt ^ ^jjllj ifjA\ (jU'j ^juiVl ^ l>U' 


" *1 

4_2±A2± 


^ ^jl 4(J1!1 a11 ILa 9 . (J^aII (AjIa^.^ £-a ^jUqjj <^ 1L 

• l*n\ro ^jl '\9 \ I ^ -4roLn\l A /jLL»l 6 IJjJ^ ' l*\ 4 *Aj.Vq^ d 

♦♦ ♦♦ ** 

:< c . l _ ul ]| ^^ 1*41 ^>iJI 

150.0 ton 1 week 1 day 150 ton 

x — x = = 5.0 


week 5 days 6.0 hr 30 


hr 


o «. U £ 4 ^- at)jil ^1*41 ^tiSyi A 2 j*-aJj 


E% = 


output 

input 


5.0 


x 100 = 


ton 

hr 


6.0 


ton 

hr 


x 100 = 83.3 ...or 83% 


S^liS (jla i^a4l (_}j 3 tl>° a 4*-4I A^olyjll ^tijl aj4La ^j\ (_)0aljp3\j 

.(_Luo*JI ^ajj ^3 %83 (_£jljoij AjLoaJI oJA 

e^A .JLajt JjuoVj : ,< C.Loill SA^j l A ojI 

(4-^jjl] ojj 4) C - 1 > * » I I A^jj jjj l^L» CjUjla^ ^il Aa.U. aJI toOLa.jJI 

A-ajj (JS (jjj Laojc. Ac.Loill ^2 A_aj^)llj ^1*41 OO^a. :AJLuia 

.Sj^ 1200.0 
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I a w (JLuejjoiV Jlla .^JIoiaII a^A “U-llt-a jJ 




150.0 ton 1 week 2000 lb 1 bale 
■ x — x x 


week 30 hr 
3.0 E5 


1 ton 


1200.01b 

bale 


3.6E4 


= 8.333 ... or 8.33 


hr 


~jaU l*jj 4 aVtA. ^ (_jfr ^nxlll (jS-uj <j| . ><1^11 ^yn 

t a w SJuli AJlaVi a^A t jS lillj ^JL'aj . IglijjlLa (Jpj^ 

13a ^ya JjLaix 

4jj1a11 JjLum 6.9 

^ £ jj ^ £. 

<CjjaiJ Ujajjj IjlLa 20.0 AjJaj]! lAJLukA 

♦♦ 

.<e.laill cj|^Lajii£ 9.6 


:JaJI 


ha\ /km\ 1000 m 1 ha 

Cf I - — 1 =5 i — x w(m) x — — x „ ^ — - 

1 hr/ Vhr/ 1km 10,000m 2 

km 1,000 m 1 ha 


= 9.6- — x 20.0 m x 


hr 

192.000 

10.000 


x 


1 km 10,000m 2 


= 19.2 


ha 

hr 


cUUJI ^Lbl 13) aLUI JSUJI 4il>j aj^iJI <^2 la 

? Cllltloi 10.0 AjAa (_J<aC. <_)£ Ac-luj 0.75 
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l_]L. 1 


output 

E f % = , x 100 
' input 

10.0 hr — 0.75 hr 

10.0 hr 


x 100 = 


9.25 

mo 


x 100 = 92.5% 


ha\ /km\ 1,000 m 

C E ( — ) = S (t- ) x w(m) x : x 


1 ha 


hr 
x E 


hr 


1 km 10,000m 2 


/ 


km 1,000 m 

= 9.6- — x 20.0 m x — — x 


1 ha 


hr 
177,600 
10,000 


1 km 10,000m 2 


x 0.925 


= 17.8 


ha 

hr 


8.0 ' g 1 Aisl^c- a Vi. nljj 20.0 <j> Ac-Ijoj 2a tAiLuM 

Asj^xi] A iVa-i o^liS (_^ajjal ?Ac.L2l 10 Ac^joiJ . Ii'ij jtLai 

• % 8 5 


iAjlxall SpLftli ^2 : ;'\M 'AjUa U 


ha\ /km\ 1,000 m 

c e ( — ) = S (t- ) x w(m) x — - x 


1 ha 


hr 
x E 


hr 


1 km 10,000m 2 


/ 


km 1,000 m 

10 - — x 8.0 m x — — x 


1 ha 


hr 
68,000 
10,000 


1 km 10,000m 2 


x 0.85 


= 6.8 


ha 

hr 
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sjSLa j 20.0 

Time (hr) = 




:<c.LuJt i** 6.8 4 jVq«v 

♦♦ ** 

1 hr 

— — — x 20.0 ha = 0.94117 ... or 2.9 hr 
6.8 ha 
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.10 


CiVV) LjLjL^l£i 


ciUVt 1.10 

.CLjVVIj e-liujl ^)JJ Jjjoj (j -0 *1 

.^JiLoVl (JjoILq cl)- 0 .2 

• Ajc-Ij^SI e-ljosl l iill£j c-jLai^. .3 

. Ig Lit juG J CjVVIj filial q * a-il^J ^-3 .4 

.Sjl jud^Jl ^ ^ la^j Aic- 5JV1 (JLmlIujI I-1ia .5 

.4_C)U Sjl Jud^Jl J p-CJ^l ^ ^ >Q,|> L-AjoI^. .6 

. CIjV^J A ^JqaIaII 4 j\ u^>\l 4 _loAI ^_9 .7 

2.10 





CjVVIj .illi 
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f l&iiV! 3.10 


Ig lx CliVVI jl ^jiaxJ L_S 


Q x «aJ 3 


JjU Jjjb jjS jt l^l V] i> 

-_L^J ^5^1 ^IjIx-aH jj^ 9 j 4,Jtilt ^JaULJl L_fljjaJj 

- Iaj-LoA) / uaj*I A joiJ o ol jl \a. pliljl /* ua> I^JLoxJjojI 


fc>ai H 1 . 3.10 

OJjJaAJ jjy^olli .^JVl plijjl ^J-l^ ^jljjud^Jl ^9 A^JjoJI Ajl-OjoJ .1^.1 L_±2 


^Ic- A^Jjudll 4 jl-Qjuj ^ajSUj - AJUJ £.liJ 4_ljlA >3jl Qj9jA-aJj 4_L^Ja Clil jJjoj 

^jj uiall lil .l^jjljjl l^ aS $ j /e^ll CIjLq^JIj I^jI^HLq 
♦* 

. l^_li£jj AjL^HLq ^C«Aj lJjjjoj ^Ix-sa^ll (jlS cj] ^4^)*^° 

Ax-gjoj Clili CLjI^jjuj ^ja CljVVig ^jl il^.1 Aaa& I AxJLiaII V 

jKa. (JjjJa^j JjJaSVl ^ I Jill C}J& ^ jj^ x } (c^J 

*♦ « 

Ajut^ui C - AJjujJ 4 b&^J (JjkiaB= £.1^1 (J^ juj ^ 2 kj ^a^C- ^aC^)J cLgAjJC- ^Ic. 4.11 9 * 

'^jla joj ^j>q (JjJa^l Lo^xJj^^q 


jjj jln^VI ^ gJ W±L\ L_i^J <^jJI -U^all lWj*^ (>^J 

^jC- <*— ! aSjJJ .(JjAill) £_la9 ^)3jJ 4 » *u^a\1 

.].lia. jjballLaJ (jLaJ V (Jj^JLl 4jtJa9 ^Jl tl^J £^a (JS ^3 bljjJa 
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fcJSSil 2 . 3.10 


^ a\\ Qjd j U^ 1 ^ *all C1 j|^Ijjc.V 1 AalSlll jilxj 

.Ik I (j^ l-Lol tg-la! (J^ <al^j ClsVVl e! (Jsl (jl 

i^Us aA 1£ ckVVI jst jjS ca .jUuaJI ^ J^tj *l2SVI lJJISj 


cr*-^ 


_L1^ 


• ! 

L>° O^)' 


^3 C LJl£i]l (JJJJ C fljjud j 


JS ^ia - 1^ \U.\ j2J<a 4 \\*\W 4^\ <a l£j ^j>Q L_lj|^Jl .1^.1 ^a£jj 

^ C^!)Lx-iaVI 4-^.l^Jl i - IJjuaJ ^jC- A1V1 Aj 3 L_a3j2l Cl l3j 

PjAalill bjajl ^AjJall (_)j C^^yLx-sa^M <* LlllSl ^Ic* Ia A^JJ £jl juakJl 

i AlVSf 4C *ot WqU ])aU> a\\ Lali^3 - jcS\ dlSjjfq A xjI xiall 


C-LoU 

♦♦ 


^a >all c* 5 jj ^jc. ^jl jud^> a>*j Jj 1 $j^.Ia i ^ ijjuoj S^aL^. 

^ ^ ^ £ £ 

• ^j * ^,; 4i« I^)=l jV ))aU. jjSj jl j*j jLsJi 


<^U^V! 3 . 3.10 

£ 

]jjj£ jJjJ Iglmj ^jt V] 4_jJajC. CllVVl (J^ 

l iLill£ja . I g x l ij]l£j ^jajj aIV 1 aaIxj Jajljj Ljaj) Axjj . lg 

l iill£j ^jjIjjj .Aa^*J) l kill£j ^)j£l bllLo 

j! (jLx-sal V All (J^3 . ^ jjoiJj aIVI JLqjCLojI AiL^iaJ LCajl ^^Lx-saVI 

y jLx^s! c, juil^j C - lUaJU L_fl I jjuj (Jj3 Aj ^ x^a ij^ar ill , ,, j£» (J^at^uCi 

aSVI L_a3jJ JJLc 6 ^jLoi 11 ^Jakxill ^3 Ajialloll 

(_^jjjjJall ^jj .fijj^.^11 t^jaUa IJjuoJ AaaAVI 
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(Jj 4L_Laia3 3j tgj3ja. i**^^ *)[ t4_T^| ^JJQ^ 

. Lxiajl lg_^)Lx-aV (JLaII ^)l^Lo 5 


4.3.10 


« 

9 } 


4<JC.|j)jll dlWl gjJJ Jj |)]aj j .4^-aII CjI 

^ ^ ji £ 

jli Jllj (3^ (^jJjaui ^Jaxj (j! 4 qV^i-v ^ ^lqI j^gj 

UbjJC- ^j>Q ^Las-^^La ^jj£l 4-lT (J*^J ^jt (j£^aJ A-lAj^alill ^3 4 JaJjuaJ 

* ♦♦ 

^liLJl ^3 ^ il£j 33aJL 4 CllV'l ^aJax ^ ^j-aa*J Lo ^3 j .4 n» a 4 

, -3 (JLoxILuj^U 4 4_^2/La]l 4 JI 3 ,4_ilc. 4(J j^\ 

« *♦ *♦ 

UP* C5^ tAlaiU. oj±£ 4jiVj3 ^lla ^y^jJaLu LjJjui j ‘Uajoui^jj Sj-u£ll 

^)j£l !j)^a (JfLjA ^ti^j3 4 \W ^ Clll3 (Jjj3aJ 4 4.1^1 (jt 

U\^lj -4 oK* ^Ac.) (3^*3 ^3j£xj bl^^A 4jj^21 SjLjj L-jl laJJj .4jjJ>0 

^0 4 n» ^ 4 _a^_-g cl) -0 4 _a 3 J)^*4 ^lA^-aill CIiLqjoj 43^}x>q L_l*_x-all 

♦♦ * 

.4-aiia^Jl a-LqI x^aoll C-JjJC- 9 (jj3 


Sj^Li) 5.3.10 





. (J ix juull 6£.li^ fi^ljjj c^^AcA 4-C.l jadjuol c - lilajj ^jJdllaAl tii£lj| 
. &3, W xAI 6 Aa 11 JjxuJa (J^oxll ^lajj cs^ (j4j3lS (jj^4 <jt Ljajl ^ a\\ i^ysj 


£ £ 

(JLaC-VI 4_2^}aAl 633^-^11 33>all ^jCr dlLo^lx^lt (jt ^xAlAall £ jj^j Cy*J 

^3 ^jAILq ^}3axJ ^AjJaJJ ^Atll) * Wo^ll J ,S3j3a> ^ 4_iC-|j)^ll 

. 4_3 4JV t (JjoILq jjjIj j 33a^! Cl3 Ijll 
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qm\1a 4.10 

♦♦ 

LqAAls L_LillSj 4_2kjl ^ja (JLqVI a^\ (JjoILq ^jl il^.1 yy* l 

<j£aJj 6 J&\ c_Llll£j jj£j J\ (J^aJ 4*lAa> (jj£3 

£ S- ^ & S- 

^j^aaII ^ja 4_i^.lj ^ja . (JaxH ^jl^AV (JjJal IaAa c - illajj ^jl <jJai^Lall 

l^lio Qj£j l^-kl ^JA 4 t> j£' lSj^? *JV' J 

JlLoj 4 ]^^. 4_lVt Cjj^* IaA^C-j . I^jS S^bI^jaII A l Jail x ^ l J jjdii 


lA^A 

** 


a 


A3 j! 4 I^Aa 0 jtlill 5JV1 ^Ja*J V A3j 4 ^BAa> ^ bLolc- 4 n 1 Wi x nV I 

j^4'j J^' _>A tfl Ajj^sJI Oljl^JI (jV jlJaJI _>*& 

AAIcJjoiJ 

^j^aj I ^ ^>iaj Ixjj JjaVI 4-1V1 (JjoILq e-lsAjl 

*^4!j!L<J 1 4 n 1 Wi 1 jjV I ;. ' A3a] IxJJ jl 4 I-A (JaC< ^jl^AV ^-^IAa]) SAaII (JjJal lx_A 

.4 jlLJ) ^Ac. ^ * AIaII ^laj]) AaA*Jj 5JVI (jg& 

£ 

SAaII AjA^A A-} ^j*-a J aII jli 4 &AaH AW a\\ JaIxJI ^jjfLs IaA^C-j 

AjA^A AxJj . (Alii J^Al^AI 4 JVI (JaIaa AjA^A ^aJ 4 (Ja*_ 11 ^jl^AV 4 -^.IAaH 

CAlllJaliA A3 9 .I^AAuuqI jl^JI (Jjj^Sa AjA^A (j^A j 4 4-ftM (JaIaa 

5JVI ^_£Ai_2 y)y^ J] J] SAWaII £Aa11 (JAk^i jLaAVl 

^ja AA^. a!\ CASjJI ^A ^L^AVI 4_Hjoia] A Aix^ailill AjAsIAaH CAjual .4x.l Jail x l J 
4 JVI (JjoHa aja-aJ a aaII Iaa ^AajxjjoA L_fljjoj IajI Vj 4 l_j\A^11 Iaa caLqLaIaI 


jJb Aj ^ jua i^aII jli 4 AA^. Jl (JaIxJI 4-C- UaJjuj' V I ^ Q ^ C 'J 

LqAAc-j ^ja A C* \ JaA x jjV l J 4 AjAxj ^j^aj 4J^)U ^jjoIaa AjA^A 

4_uaj CAljllaliA ^Jj (_^AjJ ^jl (AjIjI jo^JI ^j^a \ 4AA^a11 (JaU) 4c-UaJjujVl 
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L_fljjud 4_Jtlll 4 _Hjoia]| ^3 3jl ^11 (JliLolt q . 4 \\*c^ ^JJC« ^jLdV 

Cj3j]I (ji jlajVI Cjja- t> j5^'j ^V' dr"^ U£ 


ajill gj)^l 4 )ui n^ll Ajj^JI (JLoC- 1 Jjjjjdjajj VI ^LaUdl dl Aj^ 3 ijdll IAJLuLA 

12.0 (J-aaJI^ 6jill ^5 Lj] 500 A^|j)j i^jj ciu£ IjU . d.lj p^jojI (3 -0 j5^l 

^aII aSjoiII d aII ^jjoILq c^^jjujVI ^»IjI 6 fid ^j2l , ^ ^-c-Loj 

a$.li£j <CjjoiJ AjI^JI a. i lad x jjJ Cllj£ II] <2j 

^LojVJI <C.LaJI Cdjj^^ll ajdJo l|d JjV! ajla^JI 

L_fl.d (JL&xdjujlj dill kd .4_^.tLdl a dll ^3 ^jJajVI Adl^}^! 

rdta^jll 


500 ac 


/au\ ouu au 1 day 1 wk 

Ce y = T^T x x 6diF = 6944 ■■■ or 69 


hr 


Alc.jtxj djI^JI <1^ <>aj& U.& u' ‘t^ y J^jj 500 djjaJ 

■Ij^aJj ^JSs SjiaiJIj dlj^Lil 6.9 Ajj^Lo (_gjL.uJ lLuj^j 

Ji 

(JIaxJjujIj A iliL^ II <JVI ajdLo (jl dill ,d|^>dl ^yajP> 

1 9 (Jj^a^ll allaa^dl 4 _llx_a]| 6 jJlL<ill 

V x w x E f 
Ce ~ 835 


<dV^dl ^-C^jjaJI ^jc- d^dlljj (W ^pa^*_II L-)Lud^J ^JjUcaII ad cjjjjj ajlc-lj 

!(. J^Ha^ll (^yajxl I ^lUj c4 (j^LJI ^3 fi£ liilh 


C E x 8.25 
VxE f 


25 6.90^x8.25 

' mi 

f 4.5 ^x 0.80 

hr 

= 15.8125 or 16 ft 


56.925 

3.6 
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16 c 5 jl^j <_M ls'^ ( — >b^ J) ci^ 

(Jj jjAiLa ^}Ja^*_Ilj SaIc* ^ Jaxj V Clu;U^Jl (AjLojlLa O^ .1 >qA3 

^yajxl 1 (JjLqj LqA3 1 6 . <AI£joiII AAC-j ASjuj (JijaiV (Jtx_a]l 

.(Lijj 16 (_£jLaiJ Ig 1 A ^y^jC- A^JOJ 12) 16 12 dj|^>Q L jb^JJ ^aII 

l*11a AjA^J 4-lltlll SjJa^JI 

^3 A^ ^jc- ^AaUtlLaJj Vj) .^aj!)LSl ^)^J1 L . ilAa3 <C-Ua!La)l AjA^jj 

l Dp &j3 A^J ^)^J1 L - ljjJn3 <c.Ua!Lail 


Dbhp 


D F xv 
375 



£jALq ^)^J1 ^ lhJa3 ^-C-Ua!Lajl 'P[)bfip 
.(2j|^-<J 1 ^j^UI S^ill ^)1 aLg L q^jI Sj§ djIjc. ULqjLLojI 

^3 (j-aLiJI AS ABE 5 (J^LJl 

&j£] C1 j1a^.* 41 A^lj ^y ^)j£l (J^x*Uiit A3 4_j) .^LiC-|j)^ll CllV^M 

^JaLall A^.Laui) ^jAj^U SjjjIIIj £jALg a\\ £j 3 ^jj ^ 1 . ^)^J1 


*^J]b ^jjjJax ^ 4 _ulajlj jllual fil^jaiAj ^-C^jjoj ^Lq I c- AiljAaj 

aUa*^ SjjjAll (AjVVI J A ^ Wunl ^jl g ^Aii!! 

(j£-AJ Cl U^J <j^al^. <jljc- 4 -IaxIIx.xuiII CA1a^j] 1 (j£jj) ulall ^y 1 a1 - 

* * * * * ^ ** ** 

1 4_iltlH aI^UcaIIj £ j3 c T ijud^j j . 5 _EI*_aH (Jja*j 


Dp = Fi x [C x + (C 2 x V) + (C 3 x V 2 )] xw xT ( 


d 


Sjjiik Jxlc. jA Fj J ‘LpJ^jJ' j' 'i)Ao jaJI 0j3 Dp £ 




a = 2 ^koojlall Ajpll 2 JU t i = 1 t^bll Ajpll 2 JU ^ .Ajpll 
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ClsliajuJ ^A C3 J C’2 jC t 9 *i — 3 A luLali 4 _lu 1I Clsl j Ajjjll 4_!l^ !j 

j! jj^A aIVI ^uajC- jA w q.5 (3 ^Aa11 2* Sllax a AlVl 

* ♦♦ 

. j iajVuaiH jl jj-^A Aj|^aJ( ^Jj (3 aC. ^A T d j 

Cj|^a 11 ^J^UI J>^ (j$^ (Dbhp) ^}^JI Ux>i^ Ac.Ua!La)l Ia IAJLujA 
AjLoi^ (a£joj 12 cIa^3 16.0 Cj|^a 11 ^uajC-^ 1 6 1 2 

?aLUI aILiaII 
♦ 

£ j3 t jl • 5 (3 ^Aa11 ^ja £ j5 AajS Vj! I 

Ajjdlt ^jt Ua (jJajAAj jjoj 9 4Ajjj] 1 c. ali^J Cj|^a 11 

• AaC-Ij A_nj Cj13 Ajjj ^Aj tAJL^aL^a 

l Aj^jjaV I Aj^Utll dsl^. ^iS A_AlliII CjILuuoja]! ^_1c* ^ *5 (3^1a1I ^ja 

F t = 1.0 Ci = 113 C 2 = 0 C 3 = 2.3 
. w = 16 ft ciAp^Al o^jc- ijj^j ‘T d = 6 in cjpJl ^ <3 ^ l 5 jWj 


! AajLoill aI^UcaII ^3 

Dp = Ft x [C^ + (C 2 x 1/) + (C 3 x l^^)] x w 

xT d 

= 1.0 x [113 + (0 x 4.5) + (2.3 x 4.5 2 )] x 12 bottoms 

16 in 1 ft 

x x — — x 6.0 in 

bottom 12 in 

183,830.4 

= — = 15,319.2 or 15,000 lb 

12 

• Bottom :'^ i 


; v*. 'i v^JI i 4 i-,l W*<. J 4jj)l*_a (JLa*. loiLij 
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Dbhp 


D F xV 
375 

15,000 x 4.5 
375 


= 180.0 hp 


6 ; ‘USU-^L-aJI Aj {ill dj\2kjj 4 JIaxHujIj 
<j 3 ^aJI c_UjJa3 Ac-UaiLail Jl 16 — 12 Clll_>a-all ; tdlLiuj 

.LjjLaj l jl ■ 180 


CjVVI ClllxulLa j. w‘<\ AiyJaj! ollA 0 jtij dia. y .al 

ll)aJI (bolLa (J^a u£l l_ lajaia-oll tWaJI (bolLa (j$£j 22 ,/jVl 2 -v. . >»!« 

♦* 

SbIc- c - lHaJJ ?^)j£l jl> Ajjj j£j J 13] 3j]jLi^ IaB -4 jjj^j 

* ♦♦ 

l£* 1? .Aj|pU si« J 15=21 jU£J lilj tAtjjJI ^2 ja. fijS jjSI 

jUj] jA lA\*\*\ 1 jA 9 . <LaIj <g_^J AjI^JI ^ Aac. xj 

^C.Uajjaj) aJbIxa (JaI^C- j)A J^l 3 I A^.1 j laJjJa ^)Bl j!1a]I 4j|^JI 

.AjI^JI <_lLac, jl^AV <Loj^UI gAaII <SLlaj AjuLuAI j)A j . ^)^2I l - llAaB 

4x*jjoj j! CA^JI ^aC* (JAfUJ ^)^JI $ 1 jJajI j^AAll jA j 
iAjljLiiJI (JjJaBl IaA jljLi^JI jlAA jjfL BB cCIjVI^JI jj^ x } is^J • j] 3 ^l 

.<L^.tiA]| SaaII <*— sjjoj ^JLoiaII ^b j£l 

3ja 1 jlljJA ^£1 ^B 4^)^2I t - llAnB A^UaJjail jl (jJajjBl iAJLula 

lAA (Ja»*uA I3li .(C)L^j jl 100 4(3^^^ (J13a1I /-B <Aj]v^»a]| 

lU*-^ ^jj JjL jl (J^I^bIj j£j] 500 ^Ap> (jjXix * j Jac. ^jj tj1>?2' 

?<C.Laj 12 (JJjLuoJ 


(^All ^aJI C > Ua>iB 13 j]^aJI j^AJ ^311 2 j|^a1I (JjoIIa BA^J S/jl 
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i - 1 AJjJ S jlc-L l* 113 .G)^J (jl jluaa. 100 Allc-Ualjojl (JJjLoiJ 

* * £ * * ** * ♦♦ 

IV = A A^LoiaII (jT) i_]LuiaJ ^aJI ‘ — l j. j. ^a3 A fcl lalij-J Aljl*-a 



X 


w(in) = 


100.0 hp x 375 


Dbhp x 375 
DxdxS ~ 14.0 lb _ 6 in _ 4.50 mi 


in' 


x 


x 


1 hr 


37500 

378 


= 99.206 ... or 99.2 in 


Ax-UaluJ * ilaj ■ > ] i aJL u ia]1 o^A ^9 1 ^ ^ 

.Uul 99.2 AjJajfr (JjWi-a va. (Sllij m' 1 100 (jCoLoU Aj 3 vaJI L_lu ^ 

j. 4c^1£joj 6.2 13 Qjflj (jl l2djl 99.2 ^311 ciil^^ll 

* £■ ** * 

8.00 (JjjIjoij 4jja\c. 1 4 1 6 6 cjU^q ^ 1 cUijl 16 1^-^ 

♦♦ * *♦ ♦* ^ 

.f\^\ 

lilJSS 8.00 A_*2a)C. (So L ujj ^cil! Clll)^a]1 SjjiLa C—lL. ua. , _A AjJUii aaloajl 

1 ♦* *♦ ♦♦ 


mi 


C, = 


SxwxE f 4.5 ^pX 8.00ft xx 0.80 


8.25 

28.8 

' a25 


8.25 


= 3.4909 ... or 3.5 


ac 

hr 


IV, 


days 


idjl^^jil i Q2W (JIaxJjoiIj (JaxJI -i-lC- ■‘VW 'j 

1 day 1 hr 
— — — x — — — x 500 ac 
12 hr 3.5 ac 

= 11.9047 ... or 11.9 days 


il 




100 ^jLojJ AS L 4^.1 Wunl (JIasCLujIj AjI jjt j I^A 


240 



^Lgjj 12 -j AjjtLi) AjaLia] 6 4 ASajj LjLkj IjL^ 193 (j* S/ aj gjjLkj 

. aj|^ 

^j3I aJV I (JjoILq aja^j <_ic.|j)J)]l JLac-V I ^a Jaj aJI^ a^Aj 

. IgJ <C- UaJjai' V 1 ^aJASJ o^h 


Alic .1 Wunl qW jjjJu <j^a ja A>A I AJLuia 

♦♦ ** 

4 u^jqII A^jjVl ^jjotLo Lo .IjjL^J IjLk-sa^, 185 (_£jLuA 

SLiuauJl (JaxJ \a£ j]j ^tl^J (jillll (Wfc) ^ ? ( W dh) 

A^oja ^jiajjal j 4 A ill x^aL^a Ajjj]) (jl ^jJajjal .djLudjj 6 (^axj A u^jqII 

Jj-oC' A^-UaiLail (Jr ^- 5 (jl *^ A .Ss.li£ljj AX^Jjalil Aa^, 3 j>A 

.%86 J 1 &Ac«la (jLaxlljailj l - ijjJaa a ^ W u^i ^Jj ^ii^Jl 

• A^-UaiLail ^Jj - ^t.aC- ^C-UabLail SM 


Dbhp 


= PTO hp x 0.86 = 185 hp x 0.86 = 159 hp 


: >aJI i UjJa3 i<--l Wn ,il Ajjljt^a < luu die. I -}*J >aJI o$ij i Luid o 

V ♦ * ** ♦ ♦* V £ * V ♦ V * V 


Dbhp 


V X D f 
375 


D P = 


^Dbhp X 375 
V 

159 hp x 375 
3.5 mph 


= 17,035.71 ...or 17,0001b 


5 (jjilall (^ya ^)iJI ajii aIjUlaj dll Jam^all . 1 ^ : 

I 4_aC- lj A ill . i ^3 


F t = l.OCi = 62 C 2 = 5.4 C 3 = 0 
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D c = 


w(ft) = 


^-IXJ Sj5 C - 1 JJJJ 

£ 

Fi x [C x + (C 2 x F) + (C 3 x V 2 )] xwxT d 



F t x [C, + (C 2 x V) + (C 3 x V 2 )] x Y d 

17,000 

1.0 x [62 + (5.4 x 3.5) + (0 x 3.5 2 )] x 6 

17.000 


485.4 


= 35.022 ... or 35 ft 


LaJj 

** 


IjLx-sa^. 185 Wunl ^jLajj ^ ila. 11 yjaiill l - ljjJa3 ^-j-La 

<jjj ^Ic. 35 <^ 1 ^. (Jj^a-3 4 _u^j£ il1A 3 ^. 

Axijjaill i^a -lie. cl)^- ^ ill x^aL^a 

<J£juo CJjoi^Jj 

^lijjaj (jli clil .<CJjoj Ailxiaj 

l>° 3^1 L ♦ ^ ^ Wunl ^jjoILq 

l ^jlsjjalll (^yajxl 1 J LJJ^J 


w (shank) = 


D> 


Ft x [C ± + (C 2 x V) + (C 3 x V 2 )] x T d 


.shank 


4jfrUa!Lujl jl^)a. l&^aj ij' (j5-aj a 3I^*JI (_)*ilLa .ll^aj kS Jj^\ ajjaa 

(Jj-aC. (jl (UaluSlj . a 51\*JI (jlijjai J 2C- -Ij-Iaj Lijlaj IjL^aa. 159 (_g jLaU 

« ** 

CjUajuj^Q ^lc* 5 (3^1^11 (Jja-sa^j cClAjudjj 3 yCgljojJ 

** *<y ** 

Ft = 1.0 C x = 19 C 2 = 1.8 C 3 = 0 
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jl (jliLoill <1V aj) w C— bol^J ^}^J1 £ jS 4_I.lt*-A (JLqJL 

^aJLsJI oiA ^3 cJjl^-all Jl ililjitfl 


D, 


w = 


Fi x [C, + (C 2 x V) + (C 3 x 1 / 2 )] x T d 

17,000 

1.0 x [19 + (1.8 x 6 ) + (0 x 6 2 )] x 3 

17.000 


89.4 


= 190.156 or 191 tools or shanks 


La JJ 
♦♦ 


1 jl v -^>*v 185 4 jC> 1 Wunl ^jLajj ^ill ^ 11 l - LjjJoS ( yla 

^ic- (jJajC- AaIxJj .liLaJ 191 djli a (jl 

Cljldjjjlill j}A cILIaS .SjjjL^IIaII jIa-Lalll jdJ ^C- Lilli ^lc«j jlS-Lalll L-fl^iaaa 
d LL^J ^4 ^JJC- jlajjalll j)A L_fl^iaaa 4J|^tll j)Aaiajj jl 4_1 ^Aa11 

C Sa-sall jLsjjai A -Lalillj 1 g A^LoIaIIj j^^l^lA ClllLlllj ^jLlll jlSaaall jj£j 

fijlA ^ jjflj • Lxil j 21 (_£jlaa)J djlitaalA tg_ilJ (JaaaSJ ^Illl ^^aIaV l 

64) UjS 112 Ail>ll ^jla^ 4 (64 J 63 j 64) ISL* 191 

jdj AilauJt ^jLd :A^U .(^ lilt 12 + lilt 21 x sbt jl 15U 

jAaiajjj .^al^il 110.25 (_^1 4 ^aH 1 lailj 12 ~ Uilj 21*63 jjj^iall jjSlaaill 
4L_aaaall j)A L-fljla ,i jjjjL^llA jjsLai jdJ ^LsIjoiaII C. *Q ^ (Jl*_all ^yajxl 1 

.UaS 131.25 = 10.5+ 10.5 + 110.25 c5j^ Uj 


^ I 4 J cjVVI j*. c 5 j 2 ^ 5 ^3=441 isj 

♦♦ ♦♦ ** 


l^J 


u' u^o -AS ABE QiijjaJlj 41 a^jjAM aj 

lij ilil .^^ill ‘fi^iilllj *j^Lo djV^Ll ^>^11 ls^ 0 (JL>^ ^pL^A ^c;J. 

jj ^>^11 L - "Lc-UaJjail 4_I.lt*_A <L^.L^. V 4^JiiH ddlAXJjail 


♦* ** 

1^-1 
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. JliLall 11 a ‘ “'1 jl ■ ^ (jj£j jl ‘ “'1 jl x 11 jl Vj tiyt 

CiVVt < 5.10 


CjVVI (JjiuajJj *Ijl&I <aKj , fi i JUJJ jj^aUaJt ^JaLalt I JlA ^jiaUj 

IjjjJS jLaj Aja-jj UjjJjj L_aJl£j]| ^Ijii j^ia .AjfrljjJl 

.AjCr|j)^ll (JLoxjjuj) 4jjL^ Cll|^j3 31Aj1 


Ja . jujj . 4_T>U 4_iix_a]| c ^lc< ( *— : plij ^jj 

V] V ajJSJI UlM J V] *CjV5U lJJISjII uj^' 

J ^bj jl jjigJ jl ^il iAA*xl\ l$jLa. AjI^j ^1 AJVl Jj^aj 

. cDLk A* l_L11Sj1I c la. j lil .aJu-la* 5JL IajIjLlq Jj. 

♦♦ ** * ♦ ♦♦ ** * ♦ 


** 

^irskj 


(J^jLudll <UVI S-I^l ^gJc. l^LalSj L_L^J jJ J-Q J 4-lLoC. cillj (JjcaJj 

AjuLilt l_Li11£j] 1 ^jiaUj ^_a jjoj 4_Jtilt q . l^iJl£j lLl^L^juo ^icj 

l^LaxlLaal 1 (^jC- ^LxiaS 4 Ig iix Juj j diV^M 


^Aj) l_LJISj LoA Loj-ac. dVVt L_flJlSj ^_aj 


ix^aJ 




:AjjIj]| v q A\<*\\ 
♦ «* 

(^DIjaVI) i-jSll jib .1 

L_u]jjJall .3 

Jj^V' u^ 1 -4 

U^obll .5 
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:SjkLJt 

Jj3j .7 


** * o 

L-UJ .8 

Ual^ * .9 

♦♦ 

cijl^l^jjobQ .10 


AjjlfiH k iiilmll 1 . 5.10 


pljjoa cjjjjjj cAJVl (JLaxljajl ^jc. <lijjaui I^jL AlLlllll ^_a 


**** 

J^OJJ 


<il£j J£ ..lasvi UlJI£j l*jb 4JI jLiu lj]j .v f l c^L*U 

:^_a AjuLill AlLlilll LJ ^jjAjojI ^lc. 

♦♦ ** 

4 . 1 V 1 *Lqj 3 4 ^^q \1 A J a ^ .1 

JLaII ^) 1 ^Lq 4 Jl ^Ic. ^ cJ^Ij .v .»! cIiIaxILoi! ^ Ijjuj 

^Lstg-j C1 j|^.Aa 11 c» WA-V ^ JLqj*Jjoj1 Cj^ A ) L " ' ? ^Ic- cJ^ L—L^J 

Cj^lik AjclI \j . 1^-SIAiLujV tA-jjJaJjxjll *Loj 3 £-o SLi^ 

t - illajj <^ 1 L . L-JJ^)jJal|j <alSllll L - A jui^. 

AiL^Ia 1 ^-lajaijSj C(Jlx_aH 5 JVI j^^Sl 

$ _ P - sv 

yr yr 

a a jqii sv j 3^ p j? ^ $ /y r **- 

♦♦ ** 


cis I jjjuo eec> jA yr | ^ u>> 

A A\$W g 15,400 ^jIjolS l^j]jja) ^)XjoJ IAJLuLA 


. dj * ^jjuo 8 c^9l jaL ) Ia^acjs 800.00 1^1 4 u^i 
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$ P-SV 



yr yr 
15,400.00 - 800.00 
8 


= 1,825.00 


yr 


.Ljioo \jlji 1825.00 JUI .J <£U cr kiJI 3L«51I J£fc 

♦♦ ♦♦ 

l jjliail SAjtill Ai K j l-jLoii^. 1 Jlj*aVt Allji .2 

~i (J-ojtjjojj aWI e-j^ci (jV AiLliiH 


(jjAH Cjjji AiljCaj C - i^j 4 A_l]i £.jjjud AjitJ cJLg / * ji Jjjoij Lo^ic - 9 CI^LgJJjojI 

.Aj^ioiii lajisj aJvi a-ojs jsfc 

4 cM CjI ^3 A^qjSj <Lijjjaill <* LlllSj ^QjJaJJ ^lill ^-ajojJ 9 

:Um aLUJL L (CFR) JUI <j 4 > SaUU lUUu 

, , V , , 1 y w 

(a) X (^ + a) 


R = {(P-S)x 


q 

i\ nq 

i+i) i-i 



4 i\hni <JjLaiL<Jl C1 jUl9AH ALuiLuj A_JLq AjlSC 7? Cl 


11^. 


SajUII l-jLou^.1 c1j|^q ccc. ^ 9 ScjUU c_jLau^l spa <J£ AjtgC 

^lill AC^aSI fiCjlAll (Ja*^G i J 4 ^CiIulaII ^_jaUJ^)]| ^IiaSI P e 4Ajjalll 
4 >a-i^]l 5 j iAjjaillj fijCLo fiA-o Ti j 4AjjaJl (J 4- 


** 

Lud^ j 


. ^jALq A jjJaJjxllll 


** 


^jLolJ I^jKjC ^qJ fiCUdjoil (J^olc- AW I AJLuiA 

*♦ 

(_ l aa L ij .u l c . jA~ 3000.00 (Jljljoij <Jj-aaJj*4l IfrL a jS j ‘jVj-S 125,000.00 
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10.5 (JIjluiJ Cllljluj jj-jC- <jJui (_><aj3 L _3 


:JaJI 


R = \(P-S)X 


d)x(l+^ 


nq 




i\ nq 

1+j-) 1-1 

q) 



r 


= < ($125,000.00 - $3,000.00) 




X 


/0.105\ /. , 0.105\ 

(— ) x ( 1+ — ) 


10x1 


i\ 


( 


„ , 0.105\ 
1+ — ) 


lOxn 


- 1 


+ 


$3,000.00 x 0.105 


J 


> 


-v 


$122,000.00 x 


0.105 X 2.714 
2.714 ...-1 


j y 


+ $315.00 


= ($122,000 x 0.166 ...} + $315.00 


= 20598.3912 or 20,600 


1 

yr 


20,600.00 (jJj S^lxiLuol J^lc. ^jLuoj 


<C. qBJuJI ClsU-LLall 0 x \a~\ jLnc.) c_l^j :cjj|>uaJl .3 
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iVVI (JC. Ajjpjudll AjJjjJallj .AlLlilll <JV 1 C- IIjuoJ 

.4 jQ^uli I^JajS %1 


** 


_jx-ui 5JI f.ljj3t ^ya 4_ijLill AjjjJI (jfr 4_jjdk*i]l i jjj. ■ ^all jl^La La I 42L..ia 

12 ^jLoli ^3j!Lo]I Ia^oc. jl£ ILI jVj-i 55,000.0 (_£,Luij 

. jV 500.00 W 


S3 * 


&3a ^jLojJj cIA\aC- AjuXA\ Al jailt ,J 3JVI <aj 3 Vjl 

♦* *♦ 

.Ia^aC- ^ja ^i c V I Ajjatli ^3 I^ja- 3 (jStj ^)Ja W 4 !^ 5 ^)xjoj ^ 

:^jlalll ^jLaJj cA ^ \ o \\ ^ l^i^v 


$55,000.00 — $500.00 


12 yr 


= 4,541.666 ...or 4,540.00 


1 

yr 


:UjAC. ^JA Ajjljlt <jjallt 5JVt <AJ3 ^jluoJj 


$55,000.00 - $4,540.00 = $50,460.00 

<jjall( (jC. Ajjpjudll <JJuiall ^jLojJj 

*♦ 

0.01 $ 

$50,460.00 x = 504.60 


yr 


yr 


S3 > 


A iKiill Jnii^. j 4 <SVI s - IjjV A il£j A aISj .4 

L_L 2 kj ctg_I ( JJjIa Jj ^aJ 131 j . 3 JVI ^ 5 ^ ^-Ic- 

I^IajS (jA jst c_fljxu 4JV1 4^3 jSf l^ajt pljj] <aKj 

%0.75 (JJjIjoij ptjjVt 4 iK3l <Ajk!) j .^jLa <cjjJajA Cl±jl£ jj 

♦* ^ ♦♦ 

. Ia^aO ^ja 4_Loj (JS ^3 Aa_}3 ^ja 


«* 


5JI ^aC. i^ya 4-Loill ^3 e.j_jjLM <al£j jl-liLa La • 4lLm.<\ 
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i cIjI ^ jjoa 5 £3 j3a]| Ia^ac- jl£ 13] jV 4500.00 ^jLoU l$j \jA 

V 1500.00 l£J^ AjjJaJjjuSl I^IajS dul£j 

*♦ 

. IAvaO ^ja AjuIJI AjjoJl AjIaj (c^ aJVI AajS AjA^j S[$l 

t (_gjlJI (JjAjoli A (jialjjslj 


$4,500.00 -$1,500.00 $ 

= 600.00 


5 yr 


yr 


Ajjailt AjIAj 5JVt AajS (_£jLo)J 5 


A ,600.00$ , A 
$4,500.00 - | x 3 yr = $4,500.00 - $1,800.00 


yr 

= $2,700.00 


:Aju]_)1I <1uJI ^Uul eljjVI a il£j ^jLuijj 


0.0075 $ 

$2,700.00 x = 20.25 


yr 


yr 


20.25 Uj-ft t> Ajul^l <iuJI ^ *y AilS jki 

(ci JIajIoiI jl (jl (j. lAjJaJ (. I^J :^b]l .5 

♦♦ ** 

c> %0.25 SjIc aL U ^jcioJI AilSj .iulSlI UlJI£j 

♦* 

. (jj-otill <Jjoj AjIaj 1^jaj3 


** A 


^jLolj I^jKjuj \xjoj aIV ^Aa <al£j ja^. iAJLuia 

*♦ 

4-ijJajjxiilt l^iLuSq <jjaj 15 Ia^ac.j 125,500.00 

• 10,000.00 c5jl^ 

AlVt AaAj AjjoA Aj^loilt 4 JVI ^jJaIj A il£j JA^jj 

^a^j aLiaJ) ^Aa 5JV1 (JJaIj AaKj AA^jj j . ^jjaIHII AAjoj AjIaj 
l^JLA Lj AAjoJ (JS 1^jaj3 >>q A jj aJ^I AajS jsb ^Jj 
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bS&x. * (JLoxILujIj ^JLauJl a£b (Ja. O^HJ • (jjLatlll <al£j 

Lg W J 4 _Hjo1a] bja-jl (JllLa l^j) V] tA^jljalll 4_l!LaVt ^3 ^iojLLauJl <£Jj 
^Jai. jStS .1.10 t j-u£I ts3j <1 $3^ C1 jI£jj (JL&x2jujIj 

oXi^ 2,685.00 (j^lj 4 il£j w cjLajj 44 a^W 


.SLiaJ! 4_li (jxalj c_Lj]1£j Aj^alil <Sj^a. ^-sjjj 1.10 


jVjj 125,500.00 *1>2JI 

0.0025 oj-bll lUW 

jVjJ 7,700.00 c5>JI 2Lsill jib 

** 

( jVjj) o^bll ^ 

(j^) m 


313.75 

125,000.00 

1 

294.50 

117,800.00 

2 

275.25 

110,100.00 

3 

256.00 

102,400.00 

4 

236.75 

94,700.00 

5 

217.50 

87,000.00 

6 

198.25 

79,300.00 

7 

179.00 

71,600.00 

8 

159.75 

63,900.00 

9 

140.50 

56,200.00 

10 

121.25 

48,500.00 

11 

102.00 

40,800.00 

12 

82.75 

33,100.00 

13 

63.50 

25,400.00 

14 

44.25 

17,700.00 

15 

jYjJ 2,685.00 

C>j-*\-v £1 



0 X 5 ^ 2,685.00 (_^a^ a . JVI <iKj ^jLujj 

** 


UjT Sj) c£.lall <jj\j]l L_flj]l£jll A ^-lT pljj3V Aj^IuJI A oK^ll ^jLuoJj 

.4-1X1 (JLqjUjujI ^Jj (jXI ^ 1 UjI JaaX 
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^ ^ <aKj c<sj 3 J CavL^uoj ^IjIjj 

L_flj]l£jll ^jJa cs^J (_5^ FC AlLlilll 

0jlj <jl ^gJt A qK^\1 CjIjIjj CLlXjI^j jajH jj .(FC%) Aj^Ioj +L+° 

<jLoJ AjjIjSI 5 -^laJl <Jjou 11 CJjjJa 

:aL U AOC ^loilt pliavt AilSSl Vj£* 
AOC = FC% x P 

:Um ik\xA\* 4&\ *12S! Aiissl ^bjUl ^oult jLojj 


C 0 = 100 x 


1-5 


V 


+ 


1+5 


V 


xl) + K, 


4 ajq \1 (J^lc, jA 5 V 5 4 oKM AjjuUjI ^A Cq Cj ua> 

ilA^AC- 4_&J ^)xjoj ^ ijJaJjxliH <Aikll <Jjou]I| 

^A K 2 J a lill ^A l j 4 Cjjl^jjoillj ^)^Lo 4-ftM y ^ ^A L j 

. e-tjjVjj c_u]jjJallj AIIxIaII e-liSVI <j^joi*J( <Jjou ]1 


** A 


idjljloj 10 (_ 5 jLuoj Ia^c. <\\ filial <aK!il AjjouII Lo : 4 JLutA 

‘ 3 , 400.00 1 +L < u 3 ^jLojjj 4 23,000 Iajxjoj ^jLuojj 

»* ** 

?%2 J l^jljjtj C_Lill£j ^jluoJj 

**# 

4^Uj .aSjUI JU^IojIj ^Uljs^U AjjIaII a^jouII 

gAA 4<Ljji-a ^JjoiJ ^.Ic- ^ f^aJjalill 4 ^gjalt ^Jj ^J^UcaII 

^*_uj ^Ic. ** j* <Ajall ^ /> , a»i 4 i . .' i'l 

$3,400.00 

s v % = 


$23,000.00 


x 100 = 14.78 ...or 15% 


i <i '\K"'U ajjIaII ajjuuII (_jjLuijj 
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C 0 = 100 x 


1-5 


V 


= 100 x 


L 

1-0.15 


+ 


1 + 5 


V 


x i) + k. 


1 + 0.15 

+ I — x 0.10 I + 0.02 


10 / V 2 

100 X (0.085 + 0.0575 + 0.02) 


= 100 x 0.1625 = 16.25 or 16% 


** L.% 


\XjoJ 6^1 ^ \ AOC A il£j Lq I^JLuLA 

♦* 

?%18 cijUi Uiic. 150,000.00 




AOC 



= FC% x P = 0.18 x $150,000.00 


= 27,000.00 


1 

yr 


uLM 2.5.10 

WqA 1 (J-)X xjLu 'bjAxlljA\ L-LlllSdll (J^L UJ 

< LJlilll (. IxjO^J 0 .6 \ latlLall C C a] Ullc. (JjXjuLl]l C LlllSj 

** * V V** ♦* V * w ** ** 1 

^jjolLq bjajl Ig jl jud^> 4-^ V] i ^-C-Lalll ^JjoLail 

AjuLoJI fijAilLall L <hU£j]|j i^\ jl jl 

♦♦ ** ^ 

C X^.5I 4_LU£j (3lajj : (RM%) 4JU^Ij £51^1 uLIl^ .1 

^ ^ 4 ^_]1 ^.~u ,5/ 1 djlc-Lul 9 4jy I 
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RF2 


C rm = RF1 xPx f— ) 

rm VlOOO ) 

RF1 j SjSi. r X^l! A^b^' ^ C rm cii^ 

^)xjoj P j 6^4 (3 ^Aa]| A. jI u^\ij ^-^Lx^saVl ^Lolc- LoA RF2 9 

4^1+/^ -J ^g-L^aVI ^}XjoiH CJjjJaJ C > lua^J ^ill JLiJl j^j^U 5JV1 

♦♦ ** ♦♦ 

jg 

H j LQ& 1^)11 4-W1 J& fl J ^g-laja^ll A^-jJalill j& i C' n«s 

♦♦ * 

. 92^1 JaC. ClA&Luj J^C. 
*iall A_ulj iA LaaJ a_lhSIjo 1I AjU^llj r ^vi L_kJl£j <■ U.^l :5Jluw 

(JJjljalJ . 90,000.00 \XjoiJ CljljlaJ 4 CJ Lj£2lt Cl±jl£ 

»* »* 

^Jajaj ejl jJallll 4 ^-C-Loj 1200 ^g-A^ljill ^-1' V 1 ( ‘— Ac»Lud 

♦♦ * ** ♦♦ 

• % 6.5 


I ^jljjai^Jl ^k xialill -1^.V ^JVl ^)xjoj S/5I L - ^ J 

♦♦ * 

$90,000.00 x (1 + 0 n = $90,000.00 X (1 + 0.065) 4 

= $90,000.00 X 1.286 ... 

= $115781.9 ...or $120,000 

:AjLu ^2A ■ 1 < a ; 


C rm = RF1 x P 



RF2 


= 0.04 x $120,000.00 x 


/ 1200 \ 

V1000J 


= $4,800.00 x 1.466 ... = $7039.1 ... or $7,000.00 
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11 Ajjudj j AjojILoJ ojl ^0 sidvL^JjuJ ^)jtjj :(F) 43“' .2 

^JJjLi*-a 11 (JL&xlLuilj ^11 C^l^l ^JjujI 

^jjjuj Alkali L&^i* jJaj (jjilll FEB03 j D497.4 

:ASABE jjjj^lj oy&bji' 


Q avg = 0.0305 x P pt0 


p pto j y&* uix^' ^ Q avg £ 


li^. 


^oiaaJl ^cl\ WunlN/1 .l^La^ ^ Acl\ Wunl 

* tJajj 


Q avg = 0.06 x P, 


pto 


, L-tf^X # '\ k ,N Ij q\ Ac- Ua!Luj' V 1 

1.20 -jj ‘Jjj-2' J?-' t> 0 .73 (jjjbb L . ^ ij . Ac- LuJ 1 

.(JLouJl ^jcniall (j y* 


jJ *♦ £ 

^ *7 4.r 


Ac-UaJjail (JjjJ i --L)^ Q jlv^J JjSjll c^i^lLudl j3i :AJLuj«4 

»* ♦* 

ac-Ijoj 850 Ja»iLujjj LjL^j til 125 (_£jLa)j A_i3 

♦♦ ** ♦♦ 

•AlJI 


'4£*l_ui]lj • 4*^ ' *• ■ 2 I iLj 4 _ELx< 1 ^qi 


0.06 x 125 x 0.73 = 5.475 or 5.5 


gal 

hr 


•<jj^i]l ^3 (3-4x11 Clllc-Luj J^xj ^C-Loll (31-1 • -5/ ^ L-J^-ca 4_ijl3l ’A^Ui^s. Hj. 

gal hr gal 

5.5 f- x 850 — = 4675 or 4700 — 

hr yr yr 
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A ArA Jajjuol AjA^j A Iax * A iLox 1 Cj3jj) cAl^l ^JjujI ^jjAi L— ilia! 


u 


jja£] %>L ASABED497.4 jU-Jl .ajLJI ^UiS Ut 

.4 qV^-v dal iLixl] ^UiN\ 

4 4x- LJ I jV^aIIj jAij ^lill cciu^il l_LJISj ^jl jojj :(0) CjjjJI c ijUfil .3 
^3 CAj^II lA^\ ^jjujI ^jAAJj .6^- joj ^3 till^jjouJl Cl 1^1 ( ^)1 aLq £ Ia^. 

^J^aIIj jl CAjlj£Al J^aIL G^XjoJ ^)A3Jj 4^-C-Lalll jl 

Igj j4l ja 41 las j J ■ j v_jjJ)jl Jjjjj , jl . Jill 

, + j'jjJIc.^ A£-LJl , gb <£1^jjuiaSI 4_il£]l Clujll A ' xX u^aj £,a.; 

: Jj U iiaj (AfiUI 

(0.00011 x P) + 0.00657 :j^ 


(0.00021 xP) + 0.00573 
(0.00008 X P) + 0.00755 


: Jj+ 

; Jluix ^ + jlc- 


jjAi Cft A [J * £jALq ^LlqjujVI ^-C-UaJjaiVl P Cl 


11^. 


:_j ^4x-LJI jlJj cAjjll ^ jK\l 4 j^<\1 


(0.000566 x P) + 0.02487 
(0.00059 xP) + 0.02169 
(0.00041 XP) + 0.02 


ui>^ 


: <jj+ 


; Jluix ^ j + jlc- 


.(jjUJI jL llj G^AiLo 4-LGjajVi ^-C- OaJjuj' V 1 P C-Lp. 


<C.Ua!Lail cJj^^ l_ fljjaj ^aII cAj)]I ^) 1 aLq ca^. iAJLula 

♦♦ ** 

. Ujla-J l jl ■ 120 (_gjluu 4_i3 ^ 
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(0.00021 x 120) + 0.00573 = 0.03093 or 0.31 


gal 

hr 


jLiu UoUJt jJJ Sj^Vl :(L) uLIISj .4 

. <c.Loill 

jji ( JLq cdlVVl ^ - (J-Axllxjjj *(C) i .5 

l^y& ^^3^ ^ (3)^ IAjJC-j j L_ua]| L_fll2l 

. 4 - 1 VI J- IXjuoJ 
w ** 

C<C.Lalll ,J £)^Lo c4-£/U 4_AC.Laill 4_il£H ^jLaiJ 

♦♦ ** 

. UjT gjj^AaII 5 1 (3)^ r 


«* 


35 , 000.00 c 5 jIjojj I^ jUjoi vtjaj l _ jjj ^. l <nU£l]l :*ULuu-a 

♦♦ 

jJ J( 

cCllljlaJ 10 Ia^gC- ^jLalJj .4_LaJI <C.LaJ 120 (J.ax u*n j 

Alk»Uala)l JjjJ jl> Ia\^J *jX^ 1 , 000.00 IfrlaJS ^ CjLojJj 

♦♦ 

.%8 <jl . IjjL^-j hi x^>"\ 98 


AlLhll ^ 4 . 1 V 1 4 _aKj ^jLa)J l (J^it 

(JUixILaih jt l^_Lo cjLoi^j AlLhll c^ 2 l£lll j 

4-IjI*-aH L_flj JOJJ .4 _Jj1aH l^Iiluij S-h^VI 4-il£j 4-ht*-A 

: Jllht 13 a $;j£iht 


4 ijJaJjxjl) 4-AJiLit ^jC- ^2! $. Lila V • 4_il£j 4_hl*_xi 4 


4 ^jq\ 1 ^jluoJ .AjjIlq 4-JjoUJ 


$ 1,000 

V/o = X 100 = 2.857 ... or 2.8% 

:Md,U0U 
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C 0 = 100 x 


1-5 


V 


+ 


1+5. 


V 


X l 


+ K, 


= 100 x 


1 -0.028\ /I + 0.028 

+ I — x 0.08 I + 0.02 


10 / V 2 

= 100 x (0.0972 + 0.04112 + 0.02) 

= 100 x 0.15832 = 15.832 or 16% 




0.16 $ 
$35,000.00 x = 5,600.00 


yr yr 

+ — sjaiu^l AjjIoiII i- ojIKill ‘ 

.<Lal*JI -iJI + Cjj'jl 1—LsjlSj + JaSdli 1— 

** ♦* **y ♦* V V ♦* 


:A jlfuallj t 


C rm = RF1 X P X 


— ) 
1000/ 


RF2 


2.1 


* / 120 \ 

= 0.32 x $35,000.00 x f — — J 

= 0.32 X $35,000.00 x 0.0116 ... 

$ 


= 130.466 ...or 130.00 


y r 


. JjSj li£ j 4 (~2 1 Wi i. A \ Sjf)c. JjSj 4 qK*i . v wTi : LjyJlSj 

1 a! c * A W ^ CIjIaLoxJ l ij]l£j ^jASj V c jXI 

. cijLqjLlaII tilL ^Ac. ASABED496 
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^-C-LlaJjudl o JjSjji •• IxJJ ^gJajoi A\ ^^L^lbujl 

.ASABE EP496.2 j FEB03 j^U~ 


l lA*A g*unl ^jIjojJ 


Q avg = 0.06 x P pt0 x 0.73 


= 0.06 x 98 xx 0.73 


= 4.2924 or 4.3 


gal 

hr 


C)dS^^ 2.25 (_£^lxjdJ bjSLui (Jjl A ^jIjoUj 

4.3 gal 2.25 $ 120 hr $ 

x — x = 1161 or 1200 — 


hr 


gal 


yr 


yr 


* L *' 1 ^ 


= (0.00021 xP) + 0.00573 
= (0.00021 x 98) + 0.00573 

gal 


= 0.02631 


hr 


:ciu\3l <iKj ^jLujj (jj)X9^ 2.00 (CjLjoj dull \*_uj <jl (j^UiaLij 

** ♦* 

2.00$ 4 qt 0.02631 gal 120 hr 

x — - x x 


qt gal 


= 25.25 ... or 25.00 


hr 


yr 


$_ 

yr 


<iuJI jljall (Jjit-uoj CjIc-Lu .lie. <Lal*JI -ill 1 6 -vT ' j 


:ac.UI J-Uil 


120 hr $10.00 $ 

x — r = 1,200.00 — 


yr 


hr 


yr 
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4_L udll ^ <c.Loj 120 A-ilSlI ^jLojj cti] 

♦♦ ** 

$ $ $ $ 

= 5,600.00 — + (130.00 — + 1,200.00 — + 25.00 


yr 


yr 


yr 


yr 


$ 

+ 1 , 200.00 — ) 

yr 

$ $ 
= 5,600.00 — +2,555.00 


yr 


= 8,155 or 8,200 


yr 


$_ 

yr 


j La / jS 4 ' q 1* ui a j LlSJLo A LSI 4_i^lui]S aTJ 1 i iJIS djl u^aj .lij 

Sj^La > ajllSlI ASjx^s , jjj 2 -v L a *1 JaxII 

5JV' Ails Jfcj .£tl]...A-ajjll jVjAll J\ tifiUl jVjAlljl 4 jSLU jVjAIL. 
AlijLill 4_LllSli 4(_£_jiulll jl-ijj Lo-liC. AjV 4(_£_jiulll Ifrl^iMmlj 

La IjiAj . (bllLa 4 Aa)^) 1! ^ A£.Laill^ ^a ic. 

AilS 1.10 (JSlall UjL)i ‘AJaiill oi& £cjjJaj2l j .(Jfii aA^jll AjjIjII AalSli (J*aj 

^ja ^ a l" a * j_g^iioi <_JLo*SoV aLLoiII aILoiaII sJjljll ‘ 1' a)r>il j )SL/ 1 

•Alull a^La 1200 100 

^ ■ a < •*. (j^a^LiL Ac. Loll j +.2Li Sjjioll i ijllSls />! 

cJ l ^ jj .jljjjVLj S 4 A£.Luj 700 (^jiuill Jl ajlj. ■ .y ^ djlc-Luj 

cti+'bj^' u^-i+41 aj£j^«V' aj»a> 1I I glL a n J aLUaII (}i 


tills jta>j L—U^ J 4 ^^4 , ^1^4 Aj\ a cdJlSj AS ABE 

. aJ'L ■ (JLoSjaI jLijjl ^a > iollSll 
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ipst»> ^ r f. r f 1 m) 



( (jZaj&Aj 6.10 

A iLut i ^jl ^Crlj^Jl diLojoa t> 

if* (J*^ '^J t ^jUaia Jjlia ^ j jaalall 

l iLill£j (jl /j^^Q ) J (J-olc- *Loj (joiil cJiJlSj 

£- 0 j . dlVVjj (JjxjujJj s-IjjsI l kill£j ^j^adlaj 

.r’tljV! ^j-2 dj^VI (JLoxJjujt i klll£j ajl^M (jti 


4 JV! J^Uiu,! 1 . 6.10 


<> V] 


LojIj <jIj 4 .&U (JUtilt i^yajxl\ c. q^‘ 


u 

** 


I ^jola Jaljjujl CllVVl JLaC- ^ c 4 CllljLiill a 1 \^. 

^a laj 4-^.l^Jl ^jC. L_l£l)j l $\ . Jal c.^' V I (J;1J djlc,Ka ^taj blJs 

*♦ 

. I <al£j (_j-° AijiS 4-&U 4_iLta]l o^^Lall 
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d&\ 2.6.10 

< 1^.1 4_l*Jjaui 4.TV I lg-i3 Cl3^ ^ ^ la^J jilxJ 

4 S/ 3 I «^jl jJall dlSjJl (^yaA&A l^JLoxJjaat C-uILojI 4_^j | .<A^.tlj^U jj^A 

^Jj £_A l_LuAjjj ^gjkj^a] <SVt lafjJa plL] L . 

y^' cjjjiill ^ 4ill^all qa Lq ^l^-j L - ^ j 4^*113 c> (JjJaS jj • 

. 5JV1 £-Loj 

^IjjLlj 4_fiU L - ll^llJ 4 jj4 (JUaC-Vl (J^^» cLuIj 

^Jj A_^.L^jij (JUaC-!)U 4_xiajC- CllVVI l£ cj] »lW^ AjjISj 4 j\ 1 x ^a 

I 

. IgJL&xdjuJ p^juol js! l^J^Lla l g llA^J i^J^- A-isLxIaj 4 \\ \ x ^ 

(J jl 4. Q x 4*jl^_j -lie. ^jIjjAII (JiLaJl Ai^Jl c^jjjjj]! (J» ^ j 4 lllllj 

• l^LuoULoj 4 diVVl ^ Ijjl 4 \T\*\ JaLajl 4_^jj . Ijjit x^al SjjJlLoia 

,^'jjJa^Jl IAa ^jc« CLjLq^Ll^JI JL ]| U&\ J^j 

jjJullj JjjAlt S^lc-V fiJull Q*t adlsj ^^Ac. ^jiaJJ <LaJj 

^ ^ £ £ 

?■ l .iL&g. ^^-QqQ ^JjAJLq (JL&xllJU) \j CIiIAiiaIIj £ JLQjujV 1 9 

^jl L-i^J ^JJO gjlSlI jl ,'jj^Jl 4 n»M 4_LaxIix.j>uAl diljj^lK ^jt 1 ol L >> J 

.4j fiA-o (J!)L^. IaJ^Lq ^OjS3 


tiVVl £-« dl;5aJ! < LajI>» 3.6.10 

jl .lit IgJjjt ^i: (jJ^. ^gjL> j ic- 4X.I laluil j3jJ 

Sjlj^J Ajjljj du£»1 4^^^ \j. ik. j. (JasJI (jlS lila . i -A.>S'J 1 l ^La^i l—J^allj 

£ 

Ljaji Jjjj At^ioill s^ljjj loAl^a.1 JIascLujIj «! AJ^I j^yajC. 
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jlSj 4 3x>lJaJjujl (JS J 131 j .(JUtill ^)|^J1 qa 

' £ 

Adlc* 4_ ixjJaj (Jlij cJjJISj ^j-adlsj ^j^ol 4 S^ljj ^JC- 

JJj jkil) yr* ^jSjJI ^Ja (_>aJajj (jiat J] 

.^<^113 (Jx9 (Jj3 (J^xJjolaII 

u±sJi\ jUlu iVI u^ISj 4.6.10 


diWl Jjiuajjj AjjIjII a qK^\ 1 ^ U jaJ ^J ^alc. ^>*^31 

A-Aj^aJ jl ^iojLLaUi CIjV^ S-jjjalJ 3_3jVl ^ qK%\ 1 .AjC-lj^JI 


*♦ 


U^*-? (jc. (jLjaj*j <jJ%>LJI jjjU tilSj .AcjjJI 4-Ar)j djV'j 


(jjisaA 1 SjLjj 5.6.10 


** 

4_1 


jl£ 4 53V I jl^jl 1 -a1^ 4l_ LiIISjII L_jLai^. ^ Wq^ alj^j l^J lisj 

p-. - 4 A^j1lu1a]1 4 a£1^11 j x*uaiV 1 £jljj s • cJ3l 6*1^ fil ^ ilSj 

£4^4 (j-G (J-Mtll ^JUdj-0 4^J4^V1 (JLac3 4^j^)jou31 




*fr! ^ SjLO 6.6.10 

• 53T e-j^jai ^^3j 5_^.l^31 ^j-adlsj C - lill juj! ,1^.1 53V 1 53Uaj ^)2ixJ 

L_ll^jj ^jtL<31 JaJjJallj 4 ^ ^ .^->11 4 \\ u^>\l (J^L^. 53V 1 ^y ^ 53Uaj 

J!>U> Ljajl 53V 1 53l3aj (Jl-^ ~l.^*ui<lj> ^j|^ll (J-La^Illl 

. <j-o*31 ^jc- L_a3j!i]l ^jojI^q ^9 A 12 JI ^jjj^Iill 
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SjLu^Jjj 7.10 

£A ^U1 J j££) U SjISJI iiisall J s£a jjUI ^ull lloli 

IaJ 33 .Sjl JudaJl J Ajjjj-a ^JjjLudl I^A 9 

£a (JIaC< jUSJ ^jjaII Cj^ LJJ& ^ 4 Cl)l i1a*J 1 ^jiaxj 

^J^ll <jjsjAll C5^ L_il 3 jJJ ^9 , 4 _x-saLa. Al\ JjiuuoJ 9 pljj®ll <^ja 

AjjLalA 5 JVt *ll£l L_LJI£j ^jj£j (_5 Jill (JvlxljulVt <2c. ^1 4 6jLuaaJl J) 

. (JL^c- ^a tiilxlill c, 

JXJU, ^ Aft FC% fcjttl lJJISjII AjjIaII ^ault *h*> J <>jSal 

^jLojj (Jjxjialt lAJISj Liaj) o^J^b 4 1000 ^-;j Lou T* l^jlui 

♦* •* 

TAC aJ^I aj^IuJI LjJ\£i! iV -j^ 4.00 


:Um aLUJL 


TAC = $1,000.00 + ($4.00 x A) 


(^)A TAC Aa_} 3 (jVI C—Lua^.1 .^)£jVb <Ii_jauJl 4-^. Lola! 1 A i4 d 


I^a 0jtlj . 500 j 200 j 100 j 50 5 10 ^jIjojj ciA^-Laa J^.1 

• 2.10 (Jj^aJt gj 4 _mA C-jLuaaJl 

UaLS 4 jSjyi <il£j ^ J^UlJ <il£j ^ ludj lilfl 

a1ua 1( ^jill ^ Ul^j 4 < 1 U ^ ^ SjISJ! ^iuJI Ailfiill 

. 3.10 Jj^Jt ^ 

£a ^j^aSljjj ^jSLjVI <al£j Qt (ji jjj 4 alia. aII (J^litlLoiV I CjljjjjgiA ^UaJj 
J jbtA JUC. (j) 2.10 fijLaiaJlj ,^cj^)] 1 (JjlaJj 

<JjjjaJI J^yLilLaaVl <al£j jli 4 jfL£)U jjVjJ 21.00 (^IjojJ DV^Ij (Ja *_11 Ajg AJ 
jii£l cDlilu,! .(J- 4 *JI 9.'c *“' Aj^U^isi uj^ b^j 60 il 
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lA\\9 Ajjj q ciljLilsI (Jj5Lj C<jjaJI ^3 j^)£L}j 60 (J-a 

-2 Jjl x^aj^i 
♦♦ 


. 6 ) U k\ ~>j 1 a ^Jjlt (jjljJ <jaaj c. (J^. » Jl>. n V 1 2.10 


(jVjp) aJS! 2u>aJ! UlJISII 

( j£jj) 

1040 

10 

1200 

50 

1400 

100 

1800 

200 

3000 

500 


.jSVI AilS 3.10 JjJaJt 

( j ijA) jSV' ^1S 

(jVjp) aJSI aj>JI AilSIl 

( j£jj) aL^Lui^I 

104 

1040 


24 

1200 


14 

1400 


9 

1800 


6 

3000 

500 
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l 'rsj\ m'vti j CjjlP 4_La^j AjA^AI Ljajl &AA JLqjLLojI 

(AjLqjLl^ A aL&x \\ &A& ^ laxj j . ^)5L)Vjj ^V^aI) ^jC. 4 qV’i-v ^ AjIa^j AjE 
.4jjlAl<a 4 iK\l c_Llll£!lllj AjUAII A^-Luj AjIa^j ^jjSj ^jl L-L^J 46 Ai^ 

BEU 6jl JOL^JI j) ^4jll QjljJ <JaAj A^4 


BEU = 


AOC 


CR-OPC 


CR j 44 AjuJ1 jV^aIIj spLo Aj^iuJl lAJI£j AOC ai 




OPC J 4 6jLoAJI J UjlP Ale. ^jV^aIIj ^jL^JJjujV I 

.<jjoJl ^3 jVjAJE SjALq (JjXjolJI C_flJl£j 


C> J^' (>a j^4 j 5J>- jb^ J) CS-^ J4=>^' '4, <jl 


^ t l3 
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(jl V] j ^ ^)l«bLo (J^J Cy (j^lLl 

^jjJajj (J^l^xJ C (j) l _ ^ \ j)\ y n i uNf (jAJ jl n-vVI 


5^' t> uj -b^bb 1 ' ^b^s^' j4^' mj^-j bi> o ^ 4.10 d>fc?J' 

6 1 ^ ^)L^JJjujV 1 dljlS IaIj . ^)-lX-bQ 4 judjl^lLo Cll) A^.<5 (JL&XJjuj) 

£ 

tA* J^J-^b cb*4o]l UJ^j (j' jVj41j 


.<jjoill j^)£L}] Clil^^j <jj£j aAA 


•SF'bj jWdd cjjjcj U> 4.10 Jj*l^l 


LJ QJJtJ! 

♦ v«* 

L!>41 

• W] jj£j V 43 . 1 

.filial e_L]l£j 4 ^jj V .1 

. sa_^ ^Ic. cJ^ .2 

C5^ ^jj.M > ^ L>^ J^LJ 6^ *2 



. < ujou fijLoidS! (JUid.1 4l>4)l .3 

4JJ S^lc- fi^)^ljjul/21 djj^ ^ dill (JjsljJJ .3 


.aLiIc. 

djULiLall jjd j^dijl (JLid.1 djjjl .4 

4_j>^aLk C(j5l Clilj ig V'i ^J! tillldl .4 

•o^b^b 

. I^-Lq 4 n ^:^mi 

uj^ J \)£^ JUc-Sfi c_l21£j 1 (jl*j .5 

Cj4d Qjd A lid ^ JA ^ (jl (AULaII (jdu .5 

.CjVVI cilia 1 UullSS (> 

.CliLuajlIj dVVI 

(JLoC-^M cJ^dd.1 4_d .6 

c> b'\^" Utl J d uj>"' 1x ^ 6^ *6 


dVVI 

6 4^-^> (JLaatJjujl ^jdalii V 45 .7 

^jc- ^^]j)jjul^ S^ljjoiAll dVVi cJdc. .7 


. ^bV 1 blj-oj 4_jljj>^>j 



? j££U djjjV^A 9.60 ^jljojj 
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:Ja21 


BEU(ac) = 


AOC 

CR- OPC 


$20,000 x 0.22 

777T$ 7 77 $ 

9.60 — — 9.00x7- 
ac hr 


(jl la. j jjc. Cl (jV Iglijl g j ^gHa. dilj\ maJl (J <a£li ■ 2j ^2 

A aLaC- aJj! aj a (Jjijyiili i. 9 ji ->. ?< . „V S S^,i QjSj 

(jl (■ _aa. j 4^Sij*l/lj SjLotiJIj (jjljj A laflj (jj£j La^jfr 

jVj.21 9_l^j lil (_iaiuaa]l AiKjj 9~ jg ■ I 'i^.1 j.laj 


: J] AtUI ^ 


$ $ hr 

— = 7-x — 
ac hr ac 


IfrjJji <3JVI (jfr ^)J*j tAfcLuJI ^k _}£LlVI JLaxlLail (jl 

2.50 (CjLujJ A 'h a " aJ^I Sj^La (jl (jVI (Caui! . }fL£lU A&Luill <_JLa*ILail 

:a*U! ^ uj^jJ 


BEU(ac) = 


AOC 

CR - OPC 


$20,000 x 0.22 

7 7T $ ^ 77 $ 

9.60 — - 9.00 A 
ac hr 

$20,000 x 0.22 


9.60 — - (9.00 X X n~W7T~ — 
ac V hr 2.50 ac 


= 733.33 ... or 730 ac 


Ui^l £*1* 8.10 

3JV1 J] AjIc-jII fcLu^ll 

1 ♦♦ ♦♦ 

dlVVi (Jjl - JaikJalh - '->. ■T.'iti ^Ic- lI ‘ ^ ^ ' ‘ Ig-ll ^jl AxJaj 
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Ia^aC- 1 j jl Aj'vU 4 j\ u^>\l ^)j3jj ^*^9 ^AjEj^ 

4-SV1 tg-lS] ( ^All ^ptLa jj» u^^Al . l^Aixjujj c. kill£j 

4 j\ u^ti ^jLojJa 4JV1 Jxjaui jl dllLo ^-lc- j . tg_LaC* ^1 c» Jata^A] 

L-JL^Jj . (J^lxAouAI JdE ^3 6 J )lji! ^ d A li^jJ ^ Ji & £.lij 6 -1 W ^\l djls qV ! 

, j\U^\l r l.^l ^J] 4JV1 (Jj^aJ Ajj3^j <j\jj^all ^Ijj) 


. tgJ j«4^Jl 

AjjIaII Ljji^lL JjLula 9.10 

AjjiLall ClA.1^^1 cJ^ (_5^ ^A L_LlllS!lll ^)Jdaj 4 iL&C. ^jj 

tAjj!L<Al djl^^jsii 4-Sl^. L_LlllS!lH ^)4>^4 . Aj£jJ>0 V 1 A-ptxJl djl^^jil 5 

Sj3 L-jLua^J 4 _^j^U 1 djUajujj>AI 5 (3 ^AaSI ^)3jJj . Ajjo)I«L<AI 4 ot^Ml (J^xllual 

. AjjAq Aj 3 (J^axlljujj Jllo Jj Lq ^3 a .ASABE aEI*-a (jL&xJjaalj 


^3 djij I^JIUm 5 (^yajc* dl£. x Jj jj djlj^d (J^axlljaiJ lAJLui^ 

(_£jLalJj . jj^jVuii 15 (Jj3*-^ ^ (_£jLoiJj .^^3 ^.uJl (JjjJ>xJl 

dKjuAl ^jILjui j ^c-LiAl (_^jLajjj 13.7 ^ 11 a r -j ^ ^ ^ (^yajc* 

♦♦ 

AjlU djti Ajpltj .AC-LuJI /gi dj]dojL£ 10 AjK^AI A^LUjj ^jLojJj . 0.3 

* ♦♦ *♦ 

^^2 *Lo j . .U ' ^^2' L -J . ±k A r - 1 W'i . \ ' iLa La - |A ~'j juia. jl 4 L> , ,wj*'i 4_iLaj 


^2 = 
Ci = 

c 2 = 

C3 


0.7 
= 91 
= 5.4 
= 0 


:5 &A 


^-LA 




:Ja41 
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* (Cjluij &uA\ J-lc- 


w = 


13.7 m 
0.3 m 


= 45.666 ... or 45 tool 




Dp — Fi x [C 1 + (C2 x 17) + (C3 x K 2 )] x w 

xT d 

= 0.7 x [91 + (5.4 x 10) + (0 x 10 2 )] x 45 x 15 


= 68,512.5 or 68,000 N 




DbkW 


FxV 

60,000 


K TTl 

68,000 N X 10^ 

60,000 


= 11.333 ...or 11 kW 


•la! 9 _jL£ 1 1 (jC- AjC-Uaioil <_j£j V 
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tiUVl 1.11 


• JjJjujjAI! g Q ^jjdl_d % L " ^ x^ll 4 » Ilia a^9 • X 

. 4 qV^i-v 4_la±^dl 4* nil djjjA-sal 4_jjtLa ^j£d21 .2 

. dsljj^aVh ^dJl jjIj 4jqj< ^_9 .3 
AjAjoj A A xl*A \ j ^l- 1 ^. doll ^Ja^d!) ^LjIx^q ^^ic< *4 

^ 2.11 

t dljjA-aVl <^llj ^0 ^)JJ^j cdjljA-saVl ^0 ^aJlc- ^9 ^jdxJ 

UbjJC - 9 ^LqjoiJ 4_JJt>0jaJ CjIaU_j JJC. ^ddaJjj 


^jl Cj^ ^)<^j dlljj^-al qM ^qJjojJ Lo LJtd 9 .A l 9 idall <djjA-aVI 
l ^^Ac. <Alld^ CLsjjJiaj L . dAyi^-^alt (Jlaxjj jdj jl 

dAjjuadU ^ Idad Ida-jl Q^lLjj d)l j djldual! dll A dltjjuaV I 

•V 5 f^Jw^j 

l^jlj Lqj^C. ^4 ^ i^\l jx,j| 4j^jj>dl ^JC- j 4 u*«vtl dll jj^aV I C Lx-sajJ 9 

f ^ 4 1 4 . 1 4 V i 4 .1*4 . 4 . *4 ♦ 


♦* v** v** v v >y v 

i ijjjS LaLd&i ^ ia> dolt p_jjJa ox pXj] iS^Sfl diSjdJl . 0j>di 

4^o ciL^JI dlxjdaj Jflj . ^ »jLi j (jjdLAl 4-^-x-sa ^9 ^JjoiII ajdlj LJi^ 4_x-ald 

4 *\\ ^Lq^LoiI! 9 4_^-x-sall £jl^j Cy* c4d£j ; LaVl 

bjd^ 4 (Occupational Safety and Health Administration) 
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V »4 JJjuoJ (JLaxJI £jCl jJall Ja^)L<2l ^la^Clll 

(jl (jl AjJal /j u^QaII L_fll£ CCc« 4 ^11 A^yLail! j S ^ Sjlcj c£^ 

|^ij jf ^alijl ^Sft J] ^J*JJ • ^ (J^jS lU*JI ClllliJ 

/Jill 4_L^-x-sall uc- cJjIjjjII \_llqJ / j o* llaJjud j Cl A ^ ) ^c_i^jCall a djIo^-saVI AjcjjJq 

• WA JJC- CjIj^SM (Jj^j <J U^y 


AjALa 3.11 


J J> *Wt ^ cU CjljjjjAl (JC- (Jjotill 4jt>ojudJ (^jll ClljA-iall /X^Cj 

♦♦ ♦♦ ** ' 

^JJUJ ^jjjj! CIj <j| 1c. Aj Lg ^ . Aj^xual! €>LCa£ .Vi J\ J '&Zj -Mi 


^-^A 3 gA J>£j (Aj^' l> tyc- ^ J) «-bA' cA -i=^a jrijA 

£ £ 

AJjJq c nCuni ft . s ’ sLauV I XJua^l libj e-lC- c> j' bbjJA C tg- 1 Cxj (j cV I 

ClsjA-sall lait Ca c 3 J^ A^oJj ."CljjA-iall JaiuCa" ^gJj ^jCVI 

^Ajj Aik - 11 l* (jJJ (ijA (j^PLe 10 (J±s- J*^y) 

fidjj C^cll Cl) jj^all JaiuCa 9 | l^_C* Lgjuo j I ^ Q Ci^ . ..;Clxi‘ ^jLaii^U Aj£^aJ djjA-all 
I ,aj-La> djjA-sall j U ljujJjuo I ^Ull . j! ^21 (J>axJ ClsUj Cl^^Q 

• {jcVI A lila ^Jj ^-^ljai^.1 ^)JC< Cj i|)|)3AVI cJ^lL Cilia* SJjg a ^LiCil ^jjoiaIj 


CCc. ^1 c^CljLaxi]| jl| Ajjjj^oII CIjIcCjjII ^AjaJt AJT CJAalLaii q 

ClilcCjJll .Hz ^ cAjjllill ^gi (Jj^a^li ^gllll Clj]jljjAVI 


t JjjA 20,000 Jjja 20 t> I^-C-Lqjoj jAlll ^ jj jj^all 

^ Cl) jj^all fiAjaj cL)Cjl J] ^ C}* Ic^b c_ali^Jj 

^CLauJI cLal^Q ^gJL-Qjalll JUd^.' V I ^Llx-saJ i jjAZUS CCjJ ClC- (Jlc- 

.yvi <ii^ M cS 
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Clslc (J4J J)4-Cl (jl ^juoII Cic. £^Qjalll 4 _juoL^J j< ^ ^ 

]\jjl (jLoJj <C.jILq CjIAjojj ClltCCjJ cillj ^1 4<CjHalt 

♦* 

4 jjudlS iSaj djt^joiltj c_l£jjj Lg-Hc. j . IAjjCj 4 oWoL j 4 jl£jS j 9 

^-ajojJ ^^llll Cl)l jj^aV I j .4 .x 1 Lq>q 4 iq a x nj ^ j! CllljA-ial ^jjli *4 n» a 

.LqLqj Lq^^Lq ^ix-sal ^)jau]l lAjjjtl (jlfi j cAj£* 1 a 11 fiAjAjuj ^jj£j ,"j! 


L5^ 


(_£C]1 1 ** $4)^J1 ^ CS^ cJ k ^ Q ^ 1CA ^j.3 LLgLCI&I ^x-saJSJj 


rz . ^ jCnll t Loj^jl 9 - L&C> JU*il ^ ajjub 4jijS ( Lu^a 

1 ♦♦ ♦♦ 

. plcVl ^CCjj ^Jlj C^Qjaill 4alli plij] J] (jl -ia^)L<ill 

jl 

ls^I 'i)'4j J l$=»j J^j b'4 Ci&n u' 4aJ gj?-^4S j^Ajj 

^.Ic- J') 44 1 jJ-saV 1 ^-Ic- AClxj Lq LJlc- «^4^4x^all Ap.1^11 

. UjJaji djjjjg, Vill e-lcl jIS ^jj Aij*-Al 


<_>ul4 4.11 


(^JJjlCiLo (_$] <Jjoll ^J±jJOLj^l|j *cTb (^-jjoljCll Cl Jjj^all fiAjoJ 



. Ic^. 4_ill*Jl 5 4 i.>>Q-v i^ll dsclcjUll 4 uol nA Jal A ^ci^aII e .C 5 B j A 
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j^jjjjJa 11 4 Ajjj^all ^jjoLiLq (JI.<gx UjA Aic«j . JLgjAjojV I jAlj _$Aj ^C J A 

♦* 

fiAa^lt JLgjAjojIj Alii ^k^ll jj .^jjoLiill a iL&c» ^9 (JaxILoi^ J1 ^lA^gII AjA^A 

.^jjoljill a ij ^Ac. JIaII aa*A 1 axj dBC 5I dBA 

^Ac. cV^Alb SjALgII ^jjoUill A aAjj Joxj cCAjj^all ^jjoIjB Aa LgC- la-LuAil 9 
4 i a^j ^joliS 1 aAI . djjA^Il Ai4 l>> AjLjjLlouA ^joA ^Ajuj 

1"»» Aa (JjALgII Aj A«>» i>> 4_Luaj ^jc. ^nxj jA (Jj 4 Ajjj^*all !■»» 1>>\ 

jli cLjajl ^joA lAA CAjA-sall A*a» ^ ^Ajoj ^jl ^1\ j^Aa jj . ^^j<_2k^G Ajja-ss 

Ajjjk-sall Aj A-g uAxj £_£j£! (jjJjujjJ 10 4_lai_Aa ^jLojJ (^aII AjjA-sall 

»* »* 

20 A A">» Ja ^jLuoJ ^All AjjA-saljj *■ (J.\. Ui1 . v ^ 0 4_lai_Aa (_£jLojJ (^All 

»* ** »* »* 

<jl ^ 1 . (J JJjuijA 0 A l~xk *.s~i ^jLaiJ ^aII AjjA-sall {jj* <LaJ (JL^ U-J^ 
£■++*** ** * ** * * 

^jaiC. &j)aLg 4jj3 |^A*J ^il£j Ajjj^alt >> (JjjjQLp 10 ^jLuoJ ^aII 

♦♦ ♦♦ ** ** 

4fiU AJLg AaLoJ Ki*J fAt^J (JjJjaijJ 20 ^All (A)d'J <Aj l]>G 

1 *♦ *♦ 

.^cA] 1000 jIaLgj 1 )^ 30 (_^jLuoj ^aII 

. AjjA-sall JIkxlA (JojIALg ^GJjabdl AjjA-saSI SAjoJ ^JjoLiaS ^jaiLud^M ^)l^-aA^J 
ai? 1 j' 4tljj^a]l JaliilV Uj3jj%* Abj jAj 

(JJjJjobG (JjO^jILg (JJ^4 I2lc«j .AjjA-sall ^^jJjobG ^jl ^ A->V ^JjoLiLgj 

/ 1 ^ Lx 2al AjljjUaJ ^lc* <1 aLoi^ AjIa^j Ajjj^alt 

.^ajljiAl LfA^ cjAc. l^JJJJJ (JjAai-j <jl 4 A2L l^Loa> 


AiaAl X-iAa ijdll A ^jA-o-g ^jjoLiLg] ^ ia> j^all (J1 I v jAi/.A 

J4j4 AjLujI£*jV t fjAl A113 j 4 Aj JJ^ alt J] A\ 

4jjj jl) o - 0 ^ ^ U^J*^ (5-^' ^jlouj (_>ulja jji.j .(j^liall <^Jdj 


274 



(jjii <jl£4l j\) Ajjl Mjs' uAsjllJ' ‘(<i«c- 

^1] blVuJ iVl 4 (JLqjLLujV I l)^J • (ci A3L ^ £lJ $-q ^9 (jiVI 4-i9 

jSl jA^i* 


A fttl-v A ti Ljjj^Sn AjjIjLa 5.11 


♦* 

1 1 
♦♦ 


2 3jSull A-UJjisli]) fiAjudll CljljjiLouij Clj|jA-iaVl J 1.11 (JjjA^Jl 0 ,Ax ^ : 

£ £ 

SaIc- C^idjLudj dlljj^V I ,. gj£^ dLlAC-LaiJ iA^J ^j^AJj • IgJ 

c^\ j.j.iq'i <jL^. j\ l^ ±i^j l4 ->v l^i\1 j SjU-b ^ 4_2sxj>i Clljl£ IaIj 4 l^Ldj^aJ j 

£ 

.^Jajaij ^»j 3 (JjA^Jl ^9 SUax^aj) .AjJjoiI) tg.ljC.tLa 

. 4 qV^i-v ^ CLl^'\ ^jtl Cj^^4 (^4JJ5lj) LljLaLa \jjjA-al (jt bja-jl 

Cljlj^aSU ^ in^flJ j ^ t jillkj jl (j£^J Al^Sfl J cj^] <— 

CIjIjjJjouj d±jl£ ^jj AjA^j U^ ^ V* a ClsVt^. ^9 j . 4 ol^-v *\\ !>>11 

^9 SUax^ll CIjVaUcaH (JLoxJjuoI L— l^j 4 4^1111 (JjjjILJ] Ia3j aJ^jLg i >*11 

.7.11 ^ 


- (Jjjjujj^Ij SjjLo AjuLA Cjljj^al CjIjjJjoi* 1.11 JjA^ll 



(cJ.^J 1 11 J ^) d«lui 

^Ijjl AjjLjaLI Aj£j^ 2I (^^Ual Aj^aAa ( Jjlllj 

188 

CjtL ^alj9l 10 A*J 

150 


140 

jIAjVI bj \ i x .o 

130 

ALuAjuI ^jLjaLlXl 

125 


275 
















LSjP 

A^Jl! ^ 3c. Ajjc. 120 


cIjjjl .all SAjuj 115 

AjjU^VI (JJjljSll ^ 1^4 ^A^iaII 

\^z%, Au^lx-a Q jjk "j * 

110 

<- i Joe. jl AjjL 

105 

Ja j* i >>^ti $. Ij^lU Jaju 43^]aA 

^3p 21c. dljA^a 100 

4_1^Luo c<i_ii^, ajjUa £ja3 

90 

4_Lajojj!Lo Ajjj^a ^S^p. 

85 

(Jlc- djjjk ^aj c-ljc. cojjli t4»la^p>A 

80 

jj^jua 4_L>La. c<jjIj^)^ 4_il^j 4 . 

75 

^ ^-l^jula tJajujjJA dljj^a J f- Ls Aa 

70 


65 

JjA <. a^/> c^jlc. ^l£ 

60 

<_£ jlc. ( u£a ^4 q ^q-v aS^p 

50 

t. c4_u£a 

40 

a ^jaaA tJpAll ^3 4 jjI& 43jC« 

30 

t fljjuJa (JaaA c^LuIj w-% 4x- U-j 

20 

l3Lj^' 

Ul 2£]I 5iU 10 


^Ajolll 4 nr. Q 


jjiih 6.11 


j | A-ixj&j (JjC-ILq jJall (jj£j (j* J cLLLoj Lai LiSj 

^ * « . 

. e J-cLall £.U ^3 AjAxilt jJall ^)JjJ 6 4_Lal3ill 4-1^. U1 ^a 3 -4 jAjud^. 
jj^Jill jlisSj jl jl«J JajLJI (_>^j*j1Ij 
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J ^_ajUaj 

£ 

^B (JjC-ILg]) a^A ss I (J^** } Cj^ 0 . £ I^jJjojVI 3 


j^-3 Aj-ldll ^L-l^ doll ^ juojj^li ^Ajoi^JI ^Allaji! (J jjaiLall LqI 
.£^gjoJI <J) ^j>Q ^)j£! §1 jjJax I ^Wjudll aAjIb ^)JC. Ajit ^A c ^jc. 

£ !^J ^3 djljl^djail d Ldajl AdlxJf djjA-sall djLjjliJuid jf^ A 


jg £ 

aL^JI *Lg glLa ^3 9 4Aj^g.J 1 ajjjJl L_fltx_daj dlli A^Lal ( 3^5 

Jjjj]| jlpjlj i4AU^»*]l £jjgj t> Aial^j Lj ^Ij^JI jluil 

(_uai^)C.'il aAA _jf'*"' • .^_jiSl Uj|^]ajJalj afljg]! JaLojl dj^jjau 5 ^lda*JI 

•g^i Jli» J'jjU ^ jua II 4JL 4J Ai^, V ^1 


(jada .Ja*JI <jl£-a ^ ^.uJI gja-dal l ^-Ijjl £ 1 as. j$i=>J V 
(J^Wl ^3 (Ja*JjojJ (. 5 ^^ dj) I j djjjjg V^l (J! La ^j-g cdjljA-ial dj)jJj>aJ 

djUaSLdSU (Jjaati-dlj 4 (JjaLyLaiH dlli ^idlidle 4L_Lai*_I) djjjV^.^ ^)Ldll 9 
djLtj^Jt AJjdllt d i\ ji £ ^jj c^Iajjc-j (jjdj!)LJt djVljaic .9 

^jljj ^G dil^J^G djli L_Jj|jBj ^jUjaJ djjjLjjudj 4^jl*Jlj (^j^GJLJ djljLijaJ 9 djj^jlJa 

4 ^-C- UaJjaj' V I ILjuj j-G djLa^-daxj 4 S^^ij-Gj Ajjlj L-AxJjj 4djjA-sa 9 S 

dlL ^j>G ^llSj .^IAjJCj 4_lLa)j dj^pUaj 40illl ^ Ac. djl^Vj j 4<Ll]T djl^Jj^ q 
^3 1 jaiAx ia Lo^ic- 4*aAjudll <Lplc« ^)JC< jj ^LidVi 

^ .d Ul ^ dallj Lo ^tldLaiVl 

.dLd x_xlu a ]1 A-uilaJ 
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g^uali (jijjuil 7.11 

(^yajxl ll] 4 AjA^Jl L_fl^}xj ^jl j A jj l In aj Iaa^. L_flj*A ^jl L-i^J 

Ajjaiaill AllC.tL<i 9 Ja^Lall C - II2C1] Clslc-j^Vl cl^Ale jJnll 

C> S illalA A ^11 ^Lq^LoJIj A^-x-sall Sj 1 a| Cj] • AjjjuJI AjAjoi^JI Aji_Jajilj 

U^LS . gja-^all l $>Vsu Jd>Q CjjjjJjg^Q C - jjud^j (jl (JLaC-V I CljLaUjJj^ 

^ A cA* •<A>^ a oA 

^IjjIj Ci>H JU*1^V A ^ij^kll g-L 

rjjjJtlll (jjjAc.1111 

Ajjou]) ^g. Jaxj Ajjj (Jl^Ja IAjIj L/ CAjA-sall ^jlLaui LoAic- .1 

^ A /Ml y^jxln ^^Alt AjjLgII 

c 

D = 100 x — 

T 


(J-axH ^ajj cJA 3 C 9 AjjLall AJjoA]) ^gJfc D <A 


n^. 


CA jj-sal! Alsjj^l aJull T j i^X-Laillj |jALq 

. ^A_1aI*_a j! (JjA^ A-lajujljJ ^ AjA^A L (jjALall 

^»jJ s-IjjI ( ^1 4 qV'iA ^ AA<q yA ^}Aaj*A]l cJllljj LoAic-j ,2 

till A (J-axll ^»jj ^3 ^g laxJ c4 qV^A ^ (AjIAjuj xAall 1^3 Qj£j 

:^tU( aLU^L 

*♦ ♦ 

Cl c 2 c n 

D = 100 x A + A+- + 


Ti 7, 


7 


n 


1 OSHA 1910.95 App A, Noise exposure computation. 
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T t 5 AjC« jJall A a!£J1 gAaII Cj A 


LL^. 


!■»» aII c3^J CjjjuqII A ax ^ k^ll £Aa11 

.aLU^L jt 2.11 Jja?JI 

.(JaU) bbliiL 5_3j1a11 4 jjaull jJjVl 5 -S^UcaII ja^a 


AaII 


^jJjoia L_Lai^Jj . l^_J T’^AjaiAll ^ a!?* \\ % 1 00 

♦♦ ** ♦♦ 

:UU\ aIsIuJL T 


T = 


8 


2«L-90)/5) 


IjALa Anil ^jJjoia L j c ^ lx sAaII T Clli^ 

.dBA -j 


AjAjui (Ajjj^al 4_Aa jxj ^un^A IaIAIL ^All AjjA-sall 4x-j^ .VW I AJLuiA 

5.0 £aa 105 dBA ajAjoj Ajj ^ \j c^c-Loj 1.25 £aa 55 dBA 


♦♦ ♦♦ 
♦♦ 


(_£j1uia S-lsJj L mqV'i-v ^ j jjjjt /> ^Ifr 

! a^-a ft (^jbiwA-a cJ^ T ^ --1^ j li] . dljj . ^11 


7; = 


8 


8 


8 


8 


2((l-90)/5) 2(( 55-90 )/ 5 ) 2 

= 1,024 or 1,000 


-7 


0.0078125 


To = 


8 8 


2((L-90)/5) 


_ 8 _ 8 _ ^ 

2((105-90)/5) ~~ 23 ~~ 8 ~~ 1 


; 4 XII L-iuia-j <J\>ixjxuIjj 
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= 100 x (0.00125 + 0.0833) = 8.458 ... or 8.5% 


I^JA \j±& i.^i\ A^J^. *%8.5 (J-ot*-II bblaiL ^Illl <ic^)a2l g£jLuA 

♦♦ ♦♦ ** 

•Ur? £> AxAA ]| % 1 00 ^41 ^J=JI 


^ia-ual] <jibjaull QtajM aaj Cjbtuijl 8.11 


JJ 

** 


ClAjudljS £^}a.j ^A a lig *\\ 4-^LaJlj 4_a-x-sall gjjjiii L-jUqI 

VI L - ^ j .^aA^ic- (j^Labtil A3ia\ ClulS ^jj AjAalil ^ L&c. ^9 4 jLi9J 

. Ajlc-Lud 8 I^JAq (^aC- 4jjj (J^ia. (^JJjujJJ 90 L — ' J *-^1 g£jJjuiA Aijj 

&Ao g^a-ilsj C ^ j 4 (Jjjjud v> 90 c> ^ I (Aj I jj^all ggj2jul*Q LgA1c<j 

^5jLaiJ Ajjj^all g£jAabG SlC. ^ajJI gj <Sj 3J 15 ^lc. AiJJ V C-LiaJ (jJaj*2ll 

J u^U? ujj^' t>> j^T s-“U- • lUj*^ 115 


ijjj^a (ill j Jl L_aLjaJ . 1 40 Sf ' t_±aj j\ [^Uill] 


iLa^j 

♦♦ 


I^aC. jlLft ^)JJC>I l«^l j .JajL^ll 0.1a. Anil AjI 3 (J-axll ^JalAo ^3 0J^ A 

.1$1L*U f$4)llj jUI dljji jg >•' J JU*JI Jjjjj ^-3 Uajio 


^9 4 I^uJaA&ll ,»Jal jil! j 4_u^_^]| 4 _>gV-joi]I j 4 ^ L_ljla. ^Jl 9 

4 \\ \\ AM. v AjIc* L_fljjAj l 5^I) 04a. Aall Aall ^£jj>gVI (_£^laAVI (jjjllll 

0 -iajAall ^j>Q AaJI ^Ac- S^C- 4_plaAl AjV^j cJjjjAj 4^<j£j ; lgVI ^LmJI 
^ ljj| £_L<i2kj 4^gjlaAllj ^jlall e-liJIj ^ ^jjjjJall (JL a 4 AjIc- llx-aJ 4 U^>\i 
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IjUljjjolaII gCA i Ij • cAjjCojV) CIl^Lx-ss! 

04^jCaH A^Jl ^jjJaj^a ^llxj ^llll Aj^jagSM AjCL^jVI (j^jUl C_)lcl^. ^ 



C> JaJl 9.11 


‘^u c£> A^^allj jLb jl JjjLj JJC- jl Jajia . >» Jja-j <jA '^J 

jl ~j a ■ .alill <_J Cj!jij»'i (J^ii j<s) 4 jl 4j]tj^ Cjl#ljaJ jlij! L— L^j 

jA?J S-^J ‘U^» 41j> '4? Au-saLa cjj^ (Jb&xAoal 

'*’ ’ # ' 

4 C^Jjj dj ^jl j£ j djlcldoj Jag ^ja c|^lU AjU j Cl ijjjg 

A l W3 (^\A \ ^AjUd^O 2.11 (Jb&JtAuJ o^aj c 3^ j •cw^ ^ 

. l^-LLdl : 2ajA&]! 04^jJaH CA^U. 


2^*-^ (jl£-a (_5^ lg-1 ^'J- QjudX ^^ dj) k 0 la. x ia]l dllljJjui>a 2.11 

. 4-Lojdl ^Cajjtlill SAa 


(dBA) (jj^A 

^Crlui) (j^ajxlll aAa 

90 

8 

92 

6 

95 

4 

97 

3 

100 

2 

102 

1.5 

105 

1 

110 

0.5 

115 

0.25 

120 

0.125 
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125 


0.063 


130 


0.031 


.CFR c> 1910.95 (b)(2) ^j$\ 

U&IaII &±\ja 10.11 

(jl ^ 4 4 -IajJI lililajudjl .1 

4-2 

gAaII ^4^ -la^SA 0J> ^jl ^)2lxJ 4 "i^aVI Ia ^2 .2 

.IgJlA l ^j x >aVl jf Ajjj 

c. <k^» Ja^La jJali ^jl ^)21 xj ^^2]) 4 aV I j Ia_2 .3 

^jJ^ia 4i^H (j' C5^' 

cl^j2 Ua^A 1^-i^jJa 4^oj (jjjjj 4 4 tA! S-^24 (jt ^2 L_JCjJ <j£a1 *Lqj .4 

a^j ^jl iAll ^j^a 1 (. <U^ .4-11x2 aljJjaiA ^jJalLuA Vj 

• lAA ^ja Ajjj ciLoiij 

AjjIaII Ljli^IL JjLula 11.11 


4_U£aH ^Lo^LaJi a 4 ^ 1^11 4_11n, 9 J^jlj $ 4jLLuJ1 CIjIa ^LlaII lLuaLujI 

u' J] 1>^ L^ *^i>^ <431^ CjIajIxa 4-2 V$ 

AjJUlII ^jilA ijjaiAp 4judij ^A CjLaUH C 5 ^ 4L_LaiJ tlA CLAjuAjaII 

4j2a11 4 (JaxIluA ^llll A^kjJ 4_j) iAllj L_flLx2aJ .AjJ^A^j 

.4_i^)JaV1 CIjUu^jjuqII <^jLaa CAUujjujj 
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.12 




tiUVl 1.12 


• A^IjoiaII ^3 AjljLoi ^jlj-La C — 1 x jj L-JjJC. q U> 3 . 1 

.AjtjLudU dboill AiLaLAll (JLoxjjuoI ^ja .2 

» . * ^ 

.AiLouJl *j&>\ ^ja ^j£a1J1 .3 

» ^ ^ 

• 4 _ ia * ia ]| f ' ■ <aJ ( J ^ alc . t — lL> na ^ jS - 2 i]l .4 

2.12 

£ £ £■ 

^-^LoiaI! (JLaC-Vi £}* ^ JadjuaJ dil «plj Ujjllj CIAsLoiaII (jjdL)3 J 

(JJjJjaiA ^)£aJ <jti C^LLiijaiJ C*llj ^jt ^ 

(JaxISj ^jojjIaaII (J^-^ C^ll j q 4^LlC-|j)^ll ^)ia^)C-Vl (^)A I^A L_fll£ 

, gj ^AjLLoiaSI ^UjoiljajVi L " ^ All J L_fljjaJ I.2A • 

• 13 (3 k ^ Q ^ C-j i ^ ^_g_9 Lj|j^]| ClAjudlj3 IaI . ^LoIaII (JJdLiS 


^LS 3.12 


Ij^l s . AiLai^ll ^jjoLlil 4 oV'iA ^ djljjtj (JIaxJjoj) (^j^AJ 


'•u^ V-AA <_ AA ' 
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AilouJl .2 


(jAisl] JaJ yx .3 
C - Aj^LuiaS! fi^ajauiSI 5 jU^lLoI: .4 

i^jx^A\ AiljauJ) (jjajli .5 

(cgjj^') grlSL^V' ^'-^' *6 

AiLabQ U^ 1 L-l^J Cj A^J ^a£j 

dlj^Vt tdij AjJtllt ds]^]! ^jisUj djjaj c . jlg^ j* 

. l^-jljudJ L- LuAA&II )!jk]l 3Ld< (^J^XAulaII JiC- l.t.t'J j 


I^A 3^jjK*'Vl dll^^jilj .Axjl2ill AiLuLall A » .liLall tS/j! 

Uj] 12 = 1 

^liil 3 = SjjIj 1 

cjbjli 5.5 = UjS 16.5 = <■ 1 

L-s 320 = 1760 = UjS 5280 = cU 1 

I dl A^jjl cAjjIaII A-a jJVi.qH (_5^J 

jii^-il-i^ 1000 = ji* 1 


jd 1000 — jdjL£ 1 


<_^j ^'-^J C > Jjjdll Ia^. &AiLg dl A^jil LJ^. <SJ^ia jilxJj 

•Lg>-' 
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SjkkJL o-Uil 1.3.12 


(JjoLjS (jSl^a Jajudjl S 11 J ^LoiaII (JjoLjS J 

L_JjjJaJ ^LoiaI) .^LoiaI) d)l .ic-j ^ iLox It 

(JaIc« .^jjoLlillj ^aj 5 J ^j^aa-judll (JaIxJ 

4 G^C> Cll|^A ^a .23 500 5 1 300 ^’jljojj iAij^LA AiLabQ ^^juOaIIj jJa^Jl 

^jjoLlS ^j^aaSI 4 4 jujjIaa!I £aj . ^JajujjJI ^jjJa (Jja j 

^ jlix-xuill 4^113 ^ J^iklllj . ^*2$ 1 00 c£ ^3 ^^3 2 (jc» (jLj l J AiLaiAll 

^jc- c. (JjjL )3 S^Ja^. jLoJC* \ ^alxllj ^jl xjA\ ^^Ac< 6 A- 9 aS\ 

S (J^Ja CIaU^I^I AJjujJ ^jl (JaIjjlII ^ja u^ 

♦♦ ** 

<llA 9 <Jc- ^jouJI (Ja-^^J ^ Jajudll 5 -jjjul^. (JaIjjlH t^llj ^ja j 4 ^}^aiuujl 

LSJtS 4 - 1 ' jU^a (^jjj^all <j* (j) .(>ajSfl ^ <C-jjj^ll CjtjUill £-jjj 

. .1^1 j ;J < ^ ^ (J^ 0 ^ cJ^JtJjudl 

i** iljjg <L^.LaJl ^a^C- £ jJaaJlj ^LoiaI) (jjdL )3 Ijj^A O'* 5 

. Ig joA ft L_J ij1Lla]1 ^^jaa , £jA<La11 c - lUaJJ Ai! A l 1 C- IaI 

^AC- ei A ^jjjjjl xiaJ (JjjS ^LoLaSI ^^JjjLft 1.1a. 1 AiLo jAj 

j! 1 ^ 3 j 3 ^_21a 11 ^ j juill ajJqIijujJ V ^jjjJjl Jaj (j?\ (JjjS <p CIaIa^ILoiaSI 

•U^ C5^ C 5 -^' 

* ♦♦ 


4 JlC< (jt^ CJ i|^q ^a^S 200.0 Ailjobo lAJLutA 

?PF * xi II ^)l^Lo Lq .fijJa^. 64 j 60 j 62 
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. AAC- AiLauiS;! ^ajoiS AjA^Iil 

:x ^-lajujjil djlj)3o^ll aac« ^jLuoj 


62 + 60 + 63 
x = = 62 


l j \\ iS 


200 ft ft 

PF = — = 3.225 ... or 3.2 


62 paces 


pace 


Axj AiLoiAll (J AjA^j (J-olc- AxJj 

. j A. J^clxj (Ajj^Ja^Jl AAc. L-JjjAa jaJ tl^Jt-lokl 


** ^ 


A 2 kjj Aituwi A3 9 L *Aj tiA \\ JaSI 3.2 ^ ju) jJaa. ^cLuoj ^4jLutA 

?^aa 11 j AiLoiAll ^jIaLq Lq 375 

! ( 3 ^^-C- (c^ d j| j Ja^> 11 AAC- ^.Ia^. c^AaSIj £)A]Lq t^LoboP* ^i'jLuA 

« ' ♦♦ 


3.2 


ft 


pace 


x 375 paces = 1200 ft 


*• ♦ 


Ai lu^l 2.3.12 


^ ji £ 

4j3Ij t> <— flltjjj .djfjj^ll aAuI^ao Stal jA Ailu^l jIjc. 

• 1.12 (JSjoJI jiajl .‘tc.jjaLall AiLuuill 2t* ‘ ""' <_Jaj 
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4iU*]| jijc. ^VjJ 1.12 


ir-jWa/'ll <iLuuil1 


jA 


^ Ji 

lMj^W UjjAJ dlljj-JI AiLauJt jlic. JbU 


jSaJj .2.12 ^lajl SjIjJ ^lc« 

. ^jtLoV I s! djLudjVt AiLoiAll ^Jaxj L— U^J V 1 

^ ' ♦♦ 


^ jLujj L_jVf«2l (^>2 a c. j W qaII AiLaLAll ^jl 

L_jV (_5 1 (JLgjl JjuJ I jl<u '-4 j l Jj^) x Ja ^ L-jV^l !•» ^ ^ (Jjla 

.AjI;jJ /Jj^J (jlj a^a2 jjil o' cs^ 



.Um 1 850 oj'— 2 4iU^ (U.U Aaoi 2.12 JiAJI 

** 
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Sr * S 


^)A AiLai^ll (jjdL)3 ^3 ^3C ^)j£l ^IjoiaII dCxJ ^jjoLlill ^)JJX J 
A y ±u ^3 ^x3j3aJI LLl^JIs . L<uLoj Sf IajlIuiI 4JIaxILjjI <JaJjjai 

u' ‘Ua 2 o-A 1 ' uA As -A 100 JS A A 1 iiA ^ 

All u' ^j>A' lSJ-19 -St^ UJ- 2 t> U^A' cA AA' £2 pA 
(JIa* lu^l ]| <31^1 jl^*i . ^jjjJjl jJalllLlj gJajudllj L. 

4 \\ ^q!i\ 1 jTnt jud^> C-jLudC-Vi ^ic- V L - Ax^ ^Jaja) ^Ac- 

gJajudll ^ic. 4-5^5^11 sjjIxa Cl Icj Aidl ^jjud^JJ tilL ^3 ^j£J 

4.12 (jj» ^3 £jjIxa11 CIjI^. |^j ^jc. 42 Lq 1 . 4_llc> (JaxJjojJ L_fljjaJ 

.5.12 j 

Jj3 AS Lola! 1 dec- ^3 4 _a3ja]I ^Ac. 4 -v y\W L^j 

ji & 9 > 

, J L_jV^C (JaxIijojI (Alj .ajjailjA 4 j Wq^\I A^LoiaH CjCxJj 4 ASIaxUjujI 

~ £ 

CCxj \jj ijjCaA L-jV^cH la-pk ^ (Jjla (jJjLajj 4 n j Wq^\ 1 AiLaiAll ^jli iClCxll 

* ** ^ 

:AiLua4l <_>uIj 3 s-liil A A^ diljA' 

D(ft) = n x d x N 

N j it_jVj4l A* j* d j ‘ft = 3.14 j SiLai^ll ^ D ujs. 

. dll;j^ll -2-iC. jA 


«♦ A.f 


u^* £j)j^ 155.2 A-plc. l_jVjC ^)1c :^JIuja 

3o j a cJjia jlcLo l a .^jjaC3 2.16 l-jVjcII J^s ^jLosjj . JiL^. 

♦♦ 

:JaJI 

ft 

D(ft) = n x d x N = 3.14 x 2.16 — x 155.2 rev 


rev 


= 1,052.628 ... or 1,050 ft 
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AiLoLAll (jjoLiiL AiLoiAll (JjoIj 9 IjKa 

i=Lk J^- r^-^' (jji ^1^x11 <JaJjjuj aij) CjI 


• pj£_ljUlA 

\ ** 


c^Ull isj^iu o-bfl 3.3.12 


ol Jajjjudll ^A 49.2 49^01^11 (JJdL)9 ^9 4 xjLo 2( (JjLaJjil Jj£'.‘ ^jl 

** ♦♦ 

^jjoIj 9 Ua^. jli ( LqjLuj Sf L&xIiuJ JaJjjudll 1,1 a (JIaxJjujI cj^J • cjUjjjdll 
CjIjjI c_a]tijj 3000 l£ ^ ^*29 1 l)^ Ajjgjujjjj AiLauJl 

c^jA-q JaJjjuj i^a 6(J 9^1 4j!)Ij (jj£jj ^111 t-laJ^jaillj (JjAjIII 

** ♦♦ ♦♦ ♦♦ ' ♦♦ 

igh '- a yA? -LS^ ‘^' ui^J ‘uAA-“J Jjj 11 Aii>> 

L_<L^aj 


2^ 1.3.3.12 


jl Jajuill ,_A 49.2J AiLauJl ^jiiUSl 4xjLa21 (j) 

** ♦? * ^ 

-laJjjaill (JjJa ^^LaiJj .Lxiajl 4 * ^)JC. Cy* (jjot-^ JajJjjaj ^»j21 x-L^J g 

3-2 u3^J C L>^] 3/8 4-jJajC. ^jLuoJj c^»*29 100 ^j2l n.wll gjjhxAll 

. (j£judH 2 ^Ji>> 1J CIsIa^LxJ ^a.29 100 0 2_2kjA-Q A A V Vq\ 1 JajljjaJSj .£^±2 

'4j i4jjljllj JjVI j»^ll (jjj U ^ JJC. (jj£j 1>J>^1I (jl Jia.V 


^jJ^Lola]! 2aJ^)jaj £jLa) 


♦* 

aIAj^ J 


^Jajaj ^ic- ^jjQ^ ^ CIjI^jjJlIII CllL<2>lx9 4^.Lau21 -LaJ^)juj ^9 IaI 

lsJ^ y Jl^VI oAQ A IaxILuia Jl 2ajjjju2l| .JaJjjudll 

^ja fi-1^.1 j <LlJ^. (_Cjll^9 2_3^U1 A^LolaII JaJ^)juj Lol 4<1 aI£ 
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^ye, .1^1 e ji ijuiC. lillj dlla^jJuIl £ .Jaitt JaJ^jaill 

&J ‘t As^' UJ^ J ^Jall (jS-aJj £y> <v> 

. 4.12 Jlill .J tiSj t *jaLiNI oill jl , 3.12 tPI 

♦♦ ^ i 

£ ^ 

Uaa. ^j>Q jli V 1 j (JajUjoiaII JaJjjaill AAjjuci ^jj 

.^LlSixIaj ^aAJ UJ*^ J Aj^Ljaj ^aAJ JaJjja) 
l^auuiA 3>° 9 . iV^ill JaJ^A a> 4 a!1 A^LoiaII JaJ^jjaj £_ix-aj 

.1 Ax-all ^ja IgJ-jl AaJ IjjjJ ^A-ils l^Iljjjjj (JIaxJjuoI Axj AAjJaJ ^UjojIaS A » la£j 

. -ilaJl (Jjfill jl ^jlillj ^jjui£11 4_1^_xjj Jajljjudll aAA ^ 


4j (it/ill *Lavlc. 

♦♦V ♦♦ * 


T 3^^i u£ ^ 

JjlC. \ 


^0 i A l^Q \ 

\ k*A^hc- 

2 ^sAill Avivlc. 


4j c\k^y 1 1 CllLo vie. 

■ ••-S ** * 

Jaj^A ^ ^ 3.12 <j£^l 

•* 


\Q i ^\' A A Q \ 

1 ajill Avivlc. 

4ja.^2la 4_l3u2al ^a43 

/ 

7 

«•' /• W-.... • ' 

7 A >.. f 

;J 

S^juoC- (^y& .1^.1 j 



p.Afill j^j-a 4_La 4^.1 jj 




■g 


i A l^Q \ 

1 ajill Avivlc. 

2 aAjll Avi^lc. 

y ♦* ^ ** 

U ^ 

/ 

/ 

r j .; . / ..*„,./. ’ * 


a^jjuoC. 4^.lj AiLaojJj 
j^j-a 4 _Lq j^j-a 4^.1 jj 


j»ja (jjj tj* J=j_P c> «■ j?- 5.12 
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la^l 2.3.3.12 


ojij ^ jl 4 CliLoiLliH <xjLi <LpUtll Jajljjudll 

(J^li o^4 ^lc« ^ 4»jjJb?_xi ^)JC.j 4 nA» ^ o>o A-L^aJ 9 .4JaH 

.^A3 200 J 25 (J4J l^-Sljial L qVlVlj 


4 "it j. x C _ lUaJJ j ta^lc- (J(£ 1 1 ' J bj ij L ail 4 pAx ^\1 o^ -^|^2dl|j 

^jt oi-oJ % 4 nA» s\W ^JJC- JaJ^)judll oil .4-Jo^^b ^cJ^' 


.SjiVjiU ia2]>£it£ *SA> c^oul IaIj cA^L Ja 


_uu 


fsjksn JtSji 3.3.3.12 


iLudjj 15 12 Ifria A^blt ^ b* Q * 1 pi u>>A p^ ^JxliH jtlj’s £J 


ix^aJ 


g.1 jJaJJ 4_)juiLa3 1 * la3 ljLl^.1 Ig-llc. £jJajJj ^ p^j qllb o^Alj 

(Jpja ^ ilxlil .4_L^iaH L_jLudC-Vl o^jJa I^jjjo Ac-Loul 

1 1 pxi AaIj^ 4 n ^ ^aIc- (_5^ )3l j!Lj 6 piiLl^ 

^I^jojIjS (C)^J /J^ll ^iLol^D <L}1 Aj lalj a llxlil Aj j Ja^JjujJj . IAIj 

•* \ 

£ (JL<l*Jja)l 0-1 . pjdLiaH -laJ^jai ^ llxlll 4 AiL&li 

OjLajj C.»A5 100 (^jljalJ piA-ill -1^4 )jo) JjJa pi p^al^Llj 6 pAdC> *^^0 ^tljV I 

.fJk 1000 j±% JjSfl u^jll (jjj JL4S4I AiU4l 


044aS 4.3.3.12 


<_£>) 1 ^jlwJ fijlai JJC- jl ^>«fr jA *4*4' c . U^ 

OWj .Aiblui* 4jjjlgj <_S-^-] UJ^J 10 j 6 jjj Al^ia c 
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Jallill ~ Axil! ~ AxlAl ^ u>>A 9 cL-JjIaAIj /j>> nNf * ^ l - lijJaaH 

• 6.12 . Ujjlt (JjoIj5 (J^ ^xj (Ja <Jj^)]1 A \x 


i jn>>5 6.12 J^i 


(jUk^t) JjSLiit 5.3.3.12 


4 ^al^l 10 6 <_£jljaJJ c5^ ^ (JjiiLui]| 


♦♦ 

X LujJ 


cJ^j 4-lXJ ^4 aI^Vu ^)4C- jl 4_1 jLq ^Ic- ClAiLabO 

£_>o l jJajj (Ja*Ilol3j .^pajVI 4 I^>q - i ^j| (jjAiiAl JaJjjuj 4_9 Loia]I 

AiLoiAll (jjAli (JLmlIuiI ^jj^. ^-SsVt (^jjjouJl 4 kaj ul)^ 

** « 

.7.12 Jlill jksl J jU^4' 
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CSJ^I C&A 6.3.3.12 


6“5 lSjAj t> cSj- 2 ^' j|3^ ^4! 

♦♦ ^rr ♦♦ 

cA?^£ JjLoi 4j 2 ^Uj LJjfil jAj ‘gA*^ ^jaa' cAb* (J^ lii^J CjLijj 

J l^JJj^) ^j£aJj j*A ja A-lajuj|^J Ae-Ukll £j)jA-sa Jj . A^Uifij 

^ 4 ^ 4 j >^ A ^' -W^j jU^' £^ Aj 

12a c. iu^jj £a ^jl ill ^j\ -v\l ^Jalajj ^11^. (Ji juoVIj , Jc-VI 

S^C-LoiaIIj t JjaH A jjud^> CLAjuAj3 &\j^i (Jajljjuaj jA j tASAll (jJaliiJlj 

^llll ^kLoli] (_f\A ij .AsLolaII (JjoLjS JaJjjud Aj^sI ^Ic- 

• 8.12 J<;^l ^Isijl . Ijjj^^ ^Ijoj e jjllaiA ^jajA 


**** 

-*a_U 



8.12 

** 


o*\p\ ±uAi o-Ufl ^1*1*1 7.3.3.12 


^1^ *C5^ CjA* 1 ' AiLoLAl! (JjoIjS AjIaC. ^J1 AjjojLojI Clijjia^. Clbaa Aaj 

Ale. (—sIa^^Ic. £jJaj (4) cAJjSLuJI (3) 4-laJjjaill Aoj ^2) AiAaJl 

^ AiLouJl MJ (5) t ^Ull Jojjjuo 2 ij^a (j£ ftjaL) CIjIsLuia Cljljl^j 

.AsLolaII AajS (J_i^jajj (6) 
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4 jJ Cahill ClsVVlj 4 -J jjujI^JI (Jj3 Lq 

c_jj 4_LgI^ 4 ]^>-v ^ 100 Ailjoi^ill ^ojoij oIj-gb - l" \ \ *\\ \ CjliLuo^l 

^2* Lol .1 + 23 ft Ji^lb Lo^i 123 Ai L ola ] I c_n£jj .1 H- 00 ft 

.^^1] AjJjudxJl 4 9 n^»U j (J^uujj3 4 jj>1^J1 

4_j^sVl 4iLaLAll L_flLujj£l 4-pkLooall JLac-VI Cy* • qI 

^jjoLlill JaJjja) ^1^ iLoj-oC- CIl^Ij c*U2i e - ^jjgJaaj 4 \\* q\1 

4-31jola11 (Jjoj15 (3) cL-j!xai"\H a ^jjoljill JaJjjuj ^2^ 4 (J ^SLudllj 

jt c^UjjVI J4*j jl 4(3^^!! 4 ^jou]1 (JjoIj3 L . t2 JLi^ILojI 

O-SIS 3La»Ilja)l (J4^J . 4_lfi3V I 4_3 LoLa]I 4_jLal^. lg_Laj 4 ^ lijj'V ^ 4_3j]j 

Uit o^Ull jl^ jl£ 13] ^US&t *iUJI ‘ (<£3*111) 

•l)" 3 ^ <1^1 

iiUJi 4 ^ : a ^\ Ai uji 9.12 jiiil csj 

■ *♦ 

4iL^I (jl jy^. ^9 tLa^S 26.1 (_£jljaij (jl l&l j)5.aj 4(_)iaj^/l ^Jajoi jljj-al 

.iaa UjS 25.00 (^jUi U*ill JUaVl 



.*LiiSM AiLuiail jjti 9.12 JS241 
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4ja c_j jILaII ill dsfl j\\ ,J aAjLoII AiLauJI ^jjjI_3 

♦* ♦♦ 

AjjIjjJ) jl plijjVI (jjs jl AjjIaII <jjou!I LqI l-l^j 4<jiaVI AiljauJI 
(P)£aJj . (JqlA^JI (JLoxJjujIj IaAjA^J j! <jisVI A^IjoLaII L-jLui^ £j 9 4^lijjVI 

. ^—^.IjaiA <jisl jl ^jAllI Aj&2^\ (jlVi-a A-L^jujI jj 4_Jj1a1I (JjaII 4-JjaA (jjdL)3 

♦♦ *♦ 

^J^UtA JIajcLojIj I AiLaiAll aja^a ift^ ) cP ^-3 j1a1I a u^nll 4ij*A ej^j 

* ii* ; *: v * t ti 


• (j^jjfrljja Aj^uj JjJI 


«* 


^Iaas 234.5 ^UjIaII 43Loia]| ^jLoA I aIi^. aj & s ^\ AiLuiAll aa^. iAJLuia 

♦♦ 

.% 3.4 J^u ajjIaII <jjou 1 I 

<A Hi Pj£aJj .^UjjVI (Jj^aVI ^lilill «^A^A S/3I 

; 2ja1I 4-IaUla JU*1oL 


aLUII AiL^I 


x 100 = %lM 




100 4- aIjUI AiL^I x o/oJ^I = g-liSjVI 


3.4 x 234.5 ft 
100 


= 7.973 ft 


l lii3 JU^L I AiloiAll AA^Jj 


a 2 = b 2 + c 2 
b 2 — a 2 — c 2 
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b = yfa 2 - c 2 = V234.5 2 - 7.973 2 

= 234.36 ... or 234.4 ft 

4 qV'i-v ^ (JjaaI <453^1 AiLaLAll AjAalJ Lxiajl 1.12 (j $*^31 JLqjLLojI jLaJj 

uj^ %5 1 (JaaII (jjfLj *%30 ^4^- (Jj^aj 

4^a£ 100 (J^j 1.5) ^A3 <la ^aAS 0.125 

.%5 ( 2 lJ^ LoAic- *Lo_l 3 aIAjJj 


^aA3 100 cJ^ ^ J'N *.s^'\W (J-olc- CJjjJaJ 4 1.1 2 (JjAaJl (JLaxlLuj) 

(^y& ^j) .aAjLaII ^LoiaI) ^)JaJ ^aJ 4 100 ^ Ac- ^ajoikjj 4_1 jLa]( 4iLaLAllj 

£ £ £ 

100 (^jLoU aIjLo AiLui 4 > .gj]l (jl j£juj (jl ‘ ^ali 

:Vji 100 Je. *^1541 *15141 *iL*4l <^45 '4 


HD = SD - 


SD 

100 


x CF 


J4c. j* CF j iaXUi *aU4l ^ SD j <*4aSn AiU4l ^ HD 


. -Jr l-N. , ^ ' 


L c jLujj LaAic. H D 4jSaV I *iLu4l 1} Ia4 1.12 (Ja.'nnl : AJLuM 

• %12.0 J*4I (JjLujj UjS 623.82SD *15141 *iL*41 

*♦ 



HD = SD - 


SD 

ioo 


x CF 


623.82 ft 

= 623.82 ft - I _ X 0.723 

100 
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= 623.82 ft - 4.5102186 = 619.309 ... or 619 ft 


JS1 AiLoiAlU Jjull C— L^JqaLq cJ^° Cjj^ 4 V l^Aic-j 

^JalLalt Z* la. (J^Allajj A ^LoiaI) ^JaiLo 

AiLawi aAjL<i 1I AiLo^ill ?c ^ x ^lA\ 1.12 


(*15U «iL« 100 ft JSJ) U*il\ U&l AiUoil 

(ft/lOOft) JaIp 

%J^I 

99.995 

0.005 

1 

99.980 

0.020 

2 

99.955 

0.045 

3 

99.920 

0.080 

4 

99.875 

0.125 

5 

99.820 

0.180 

6 

99.755 

0.245 

7 

99.679 

0.321 

8 

99.594 

0.406 

9 

99.499 

0.501 

10 

99.393 

0.607 

11 

99.277 

0.723 

12 

98.969 

1.31 

15 

98.367 

1.633 

18 

97.980 

2.020 

20 

96.825 

3.175 

25 

95.394 

4.606 

30 
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C5^ -W>^' JaJjjud (JLoxJjuoI (j^J 

oAj^' lA Ailui^ll Jaiij .Ijaa' ij^JI jl <_Sj^SM ,*ijjj 

(^ja J^t Ia.Hc«j 3 .(JjiLullI A 4x<j3ja]| JaJjjudll cl)- 0 

Aaj a^A ."Aj^li]!" ^ajojJ AiL^ja (JLoxJjait A^a 4%5 

♦♦ ** 

.1^1^] I (_£jLudJ 4 a_)2La S-V^J ^Jj 4 ^a 11 ^ajaiijj cLlis! 4_1 aI£j -lajjjuall 

^pajVl 1c- AjIaJI tdlj JV^xxn -Hc.j cLq^3 50 9 1 * 25 \ a 

A^LoiaH Aj\^j dj)^. ^4 \\js9 \1 gAA 10.12 (J^ju2I l9)$ 42ajuj[^J 

** 

AjIaj (JjIsa y2 Jjj j^)C. 5 cIa^S 25 (^jIjoij l^-Lo (J£ ^JalLo ^Jj 

. •lak-o (JS 



Jajjjudllj ^jjoLlill 4 _i1aC» ^)JjJa^j L-I^J 0jtlj LS^ 0 cJ * ^ *L}xJj 

.<aj3^ 0jtlj 4_Jtilt dsUj^VI ^j^ajjj .<aj\i 4 jUxj Ujuijj 3 

4 A >qAL 21 I(J£V1 LS^' sJ ^ ^ ^ Aj^lj ^JA ^LoiaII (jjdLiS (JjJjB C ^^44 


<JJJJ^4' t> ujAj Ai .(jASal\ 0jtij (JLuli ij^xLJLj to^JI 
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^)judC- I jV I JajlI)^ . CbjA^uaill 4 Q \'\^\W ^JaLLoSI ^*1 ^jjoij JaIc. 

bC< ,. ;i J£* bC-Lobj ^L*»Q^ JSJ ^j3ja CIjIa^Lc- l^_i_^ 2 jj 

.l^ajUS 

4^q - iLo bLoL^. ^llaJJj 4 _j1aJ 1 4_laaj ^3 bJj ^jJa^J 4 lAlJ 

y4 '■% JJ*^ ‘ J4£ ^jjoIj 3 b*4j .^b3 100 4_ljla (_£b]l JaJjjaill 

, Jj . btjjl 9 4jla ^3JJ b3 (jj£j LlA .(J 9 VI <jlgb C 5 ^ ^ (jJajVI 

^il*j jjj c k *^ 1 Jib 'c>ja J£ 

b*J )j . I^joAjS igj^. ^ 5^1 iiLauJt <9bJ bjj ^jl ^jjb C^ab3 100 Jt CbULaiA 
jj£jj t b\j j\ 8 4_ja 1 ^kjjj Jjjt J^)C< b3 4 ^.Vq^\ 1 bj (j^SL) ^ Ja3A 

isjjall abA CIixjjI Ibli . (jJajVI tbjj (J-aiuuo bJ 

l g 1 a^> J ^j]’l bljjVi bbxJ LjjLuia L-bujj3 ^Jji ^JalLo]! bbC- tlAjjBlb^J 

JaI^ ^ Ac- ^lb£VLj ^jbj ^^LoiaII JajJjuj ^ jli iliLLoa alj^b La] Ls3jj 
^ i> j' t> l l5j'-4 *1)4^ j4^' j'/j d»Vi ^04? ‘414 3 

Lobic- .JaJjjuli] JaI£ Qj^ i^y* ^aSl iiLaiA (JjjL) 3 ^^]j <L^,L^. 4 _a43 

<MJi ^LoIaI) (jj£jj L^joj1j3 (C\^J ,j]l AiLubftll ijLgb ^JA Ja*_I) Jj )3 L_4j49J 

* ♦* « * 

bjjil -laJjjudll 4-A^yLc- S^Lj^aII (^aiua) XjJaJ C^»b3 100 ( 3 ^ 

C-U^J Jajjjulll 4 ^ Va^L ,"3 cJj 2 k^J .Jajj4ili 4 ^.Vq^\1 -^>4. ^1 Ajubj * 

r b3 tb jl£ tb] e UVI J] cJlbj 4Ai UJI AjI^j e b3 ^ 

j;L>li U jjj (j* Ijj <■ 4aJ I J] jl 

Ul^ ^iS! 4 a\*W *6^^a] 1 jjj LaJ^J (_54]l 4 ^^qII ^Jsajj iJaJjjudll 4_l]j 

iSL^. ^3 1 jlbjajj c^^sLxiaj ^ab3 (jjb JaJjjud]! ^ AbiJt 
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j.'-. ijjuj I t^liLaa .^iLjaj ^ J^J^JOl w jLoJtJjUd! 

C^AS 0.21 ^a^uuj (jl j cLqAS 53 ^Lq.V^H ^a^uuj ^j! j c^JLjaj 

* ♦♦ 

^j£ 653.21 a^L.^o]1 ^jlujj jllli^ . 6 ^.2 

^Lbj ^ jjj <> lu>2JI <jl£ Ijlj .((6 x 100 + 53) ft + 0.21 ft) 
.((6 x 100 + 53) ft - 0.21 ft) 652.79 c^l£ 

iJaJujdlLl .. .jil' A3J 4_llj*J 4_illHl1 2c. ■ ck;> p Lul / jxjJaJ 

♦*y ♦ \m*S ♦♦ ♦♦ ♦ ♦♦ ~^S l ♦♦ 

Jj 

.l^uiUS (^5^1 AiLauJl al^jlj Al^. ^Ac« -“J>^ .1 

** ♦♦ 

.^jjoIjS 4_i1aC- J£ / sr l *^}Jd] 15 LS^' Ad .2 

♦♦ ** 

2 3 1 ^)Ia£aj lia^. (Jja-so^. I _ ll^lil JaJjjaill .3 

.JaJjjuJl i^a ^LitgA cJ^ Aic- 

4<Luj1JLa] 1 AiLaiAll ^_lc. CjjjA^Lall ^Ic- ^ iL&c. i^y^- *4 

.SjjojLia 4_lAoj 3M AiljaLAll ^yn^j dii^ 13j A u^nll L-Lua^l j! 

.AjIAxj Axj ^ -Uq^\ /JN AjI^J Ajc- 4_^3lc- ^jJa .5 


Aj^UaiaM Sjlxuialtj jUalalt 4.3.12 

AlLlj <Ljjij ^ i^k j , jJ[ IoIaIIj AiLoiAll (JjoIjs Ad*j 

^^Ilq (. klljj Lo^-Lq ^ ^-lc> A^LolaII )QslLg 

. x^lIaII J^juj JJ d 9 (J(j3 ^jdsLaUi ^ic* ^JJX dajlLo 

.11.12 JLS1! jts! 
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(jbjlxll (jUlU^ala]! (jUxkll <0-aLaVl 



lllaJl 

0 j}oi..;.all ^gAijai]! 0^1^11 

J : \ \1^.-\M pUijVI Uai (jUl^^SI o 1 ^' 

^UsxIaIIj A^LuoaII (JjjL} 3 I^Xa XX. 12 


** **♦* 


Ixkj L5 iLudll J l Ax \\ X^LlAlt (JS AiLolAll 

SIF AiljoL-Q (JJdL)3 (jl du^kj J)\ IoIaH (Jj 3 I ^ lijj % i I 

.100 (jCjLaiJ (JjoIjS yilaLLo /J3 j - jl la-Lall CIajIj 

** *♦ 

^ ajJajouill ^.Ic. ^LoiaII a^A ^3j 


. jlkialt ('pa ^iS <xa - 1 *J , ,_!& ap 2 am .all t jjSj La-lic. ^»J3 1 *> ■ all 5 

.12.12 tpl! >i! 



Au^Luiall 3 jlialallj ^iLuiall X2.12 
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lllaJI jUaiall qa jjJlaJI j ^aal l j£ 4 j_$]) 3I j] 

jli I aIj 4 4lLlj S^JajaiAll ^ ^ *• ^ J 


4_juALq.; ' AiLaL^li 4 a I \j ^2kjA«o 6jJajua>Q (JLdxlLail ^up»J . Sjlajaixill 

(jd^j . ^)tLaVtj ^jojUaII ^LoiaI) ^J^£j 4 4 jj!Lq \) 1 * A (J^****^ U^ 1 ? 4^al^5Vtj 

OaJJ (^^11 JUdll (ClJ cAiljaLAll ^JjoLlil Aj^IjoiaI^ fiJajauiSlj jl IoIaII (JUaxlLual 

♦♦ 

^giLalll { T SR) SjJajalXlll \Ax W 

4 * ij^ajj .AiLaLAll (J^qUu l I ij l-jjjJojj 4^BSR) 

D(ft) = (TSR — BSR) x 100 


^ ILA\ 46.29 \)\x 6^1^11 /^jLajj *13.12 ^)lajl 

46.29 - 3.71 = 2.58 ft Sjk^l tejA\ -3.71 

• 2.58 X 100 = 258 ft sOajua^Itj AiLauJl i^jVuhj 

♦* 



TSR = 6.29 ft 
BSR = 3.71 ft 


6.29 - 3.71 = 2.58 ft 



<r 


.4 i^l mall 1 . *;■ -*’ ai ^ 5 ;' ' -' '' J ..“ini^ (JIja 13.12 (J^ j 
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Ijil! , 'jjSj Lojjc- Djj^UAA^ o J)\ IoIaI! ^J.l.1 AiLauJil Ia ! AJLuU) 

?BSR = 3.02 oJZj TSR = 6.071^1 


:JaJI 

D(ft) = (TSR - BSR) x 100 = (6.07ft - 3.02ft) x 100 

= 305 ft 


AiLuLail 5.3.12 


(JaxJj . ^LoiaI) (JjoIjS 4 qV^-v *\\ diljlfloll ^ja (Jax 


JjUjJ 


^ja (JaIxII ^laJJ Lo^ixS .Cluinll 1 AiaI ta3 j 13 a <^ja ^311 ^jjaull 

(jjj J c^sLoiaII ^ic- Ua^ijJaA jj£j V IaAIc^j A 

^ 4_juj^xi! Sj)j^J ladjJa 9 . (jJ4]jlA4A ^jJ^^x-sa 

(jjoUi L ii-x^aJJ . ^ic. LS^ 0 laJ i l ^ jJax J 

^j£j CljliLalA 4 ^Luoa1I (JIaC-V ^J^5a Aj^x-sXaII AiLolAll 

.AiLouJl ^a 1^43 ^1^3^ ^ 


AiluL4J) (jouli 6.3.12 

^Illl fiJuJl I^IaIc- 1 AiLaiAll 

^Jj 4 \^Ci\ Jtai£}U 4 jJa^j AilJa 4jJa4J I^J^xJjojJ 

AiUJI (JjoLjS ^l^la (J^a g3a Clll^. ^3 9 - J] <4j\j 

CjULaaK ^jj-iSj (jl txiajl 1 ^j£aJj djliLaiAll ^jjoLiil 4 _ixI1a]1 
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4 \9 ^jjjjjl jJadll jl <LuLaH ClAx^^lJl 

l^y&x i _gSA (_>*iSl£. £claw ^1 Ig-UaxJ .(jiiSUJIj (_>*ijli]l jjj jiaj 

! l^ jJax J ^3 (J.Axllx.j,ijj .^jj^lc- ^ 1 \ 7 ? J V l^ jJax Jj 4 4 ^c. 4 

.14.12 Jlill jkjl .SjLiVI s4c.y 



~ jud^> Jj 4 Jallj 4jjUa AiljouJl (Jj>ij15 (Jjojjj 

Jj .4_Jj 4_la^Jj 4 jJaJj]) JLujjj 4 4 n>iQ*^\l £Aa11 ^jjjJSJj 


< Lud^ 


1 4x«^jaill 4j^l*-A (jA 4^Lo1aH 

/ ft \ Distance (ft) 

Vmin/ Time(min) 

Distance (ft) = V ( \ x Time (min) 

Vmin / 

^JJC- (jl ^A 4iLauJl 

^JaJ -Lx^. ^A 4_ilj tWj Lq cl^J ^)Lobo (JjJa ^Ic* ^ jouiII 
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iaa. LjaJ 1 (JLgjl lui ' U^i? j'd' <j£ 

lA un;Uw ^ %a \ 4 jJailll dull !3i| < AiiaJI ^ja^ai' jjl L , jljjJallj i J^a. a ^ 

•(^V 


SjjU^I *)*!*! 4.12 

<^> lid 4^ J*% .4 jjIj^£j CjIjJ ^ 

4JJ.2 JaJjJa ^-ajoiJj . I^JL&xILujI ^j4a. ^iijj j 4 JLqj*JjuoV I 

jjj jii*jj .<X)d jl^?. ff-'d 4^' Jj'A? •SfcA** 

** 

(jjilll (J^Jall j\ jdJj 4(J^Jall j! 4_}jj^l] CIAjojIjB S^xJ 4 iL>m j\l 4 ^otl 

•W$^“ ^'j4c- U_Aj J LLiJ' ^ O^-OJJ .Uai. '^yU4l jig-?. Ug ;)-»» . j 

(JLqxILujIj Ifrio -4aJl L_LaJj ^.Ixj 4jjI gdxJi e-UadVl L-daJJj 

^ I (JJaC- ^jc- S^lc. IaII g. I JaaV 1 ^aJjj . l^J ^ ^ die- ■ J dldLill 

^Jc- <- a g d Uaa. ^lc* 4 iL&C. dl.2 |j|j . jlg^JI *ji&l 

AlLojtJjuolj ^-1^ x^aJ C-jLaia. 4 4 iL&C. ^9 dulj Uaa. J y±a 

• jU^' ^-^4? Ci>H <-£ ^ y4 

J^lc. 1.4.12 


** ..f 


AiLaLA ^l^c- A-2ajuj| 50.0 ^sLabo s-IjjI ds iAJLuia 

' ** *P 

jl^L> La 49.7 j 49.8 j 49.9 :<4til! ^jliill cj^ia tciij-a cixLLii 


i-v. . (J^alfr 


•5 


:4_iSaj-a jll 5ilui4l jLaJ Sy : Ja^l 


(49.9 + 49.8 + 49.7)/3 = 49.8 
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AiLoiAl) iLajuj j\\ AiLoiAll — ■‘Lq^LlaII ^ 


— ^c_i^j^a_i 
♦♦ 


II J*lc. 

A^O ijLoall 


50.0 ft - 49.8 ft 

CF = — — = 0.004 

50.0 ft 

i ' 1~>A I' Jjuj . ,aJ3 (J£ Uai. aBB 0>004 _j' g a. II li& Ia«j 

. *\\ diLoaLlill ^ j^aJ ^9 ^JLqjUjoj) 


♦» L.Z 


150.5 <*-15-11 Ail— H (5jl^I D c a ^^ « \ I Ail— II ^ :AJt— 

•0.004 jl^aJI Uai. (_£jIulJ _9 tLaJli 


: JaJI 


D c = 150.5 ft + (150.5 ft x 0.004) 

= 150.5 ft + 0.602 ft = 151.102 or 151.1 ft 


• io-ii 151.1 (_£jLu £5 A 




II Ail— II 


4jj1a1) JjLum 5.12 


I a V* r- 133 3 134 J 132 ^ A t ^l II ( 3 ^atc, !^IlwM 

. J}AA 1 00 AiljaUJ ^g-ULO 




100 m 

133 + 134 + 132 
3 


100 

133 


m 

0.7518 or 0.75 

pace 
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** 


380 jla 0.65 £> jJa^, : AJLuj-a 

?4iLalAll <^llj ^)l^Lo Lq ^L> AiLaLA *Ludlj3 




m 

D = PF x P = 0.65 x 380 paces = 247 m 

pace 


^ ji ^ ^ 

^Ic. ^ ~' jj Ail_ui«a ^jjjljl] |j^LaJdj ■ ' / 0 (JJ^LujJ o^)Ja£ >-_jV c j (Jair'nnl I^JLuiA 


?AjoilLa]l AiLuix2l jljLa La .Sjjjj 124 jl-i3 4(_)jajLM 


djL)j^ll J^C- X ^jL>a\l X — AsLaa^all 


n x 70 cm 1 m 

D — — x 124 rev x — — = 272.69 ... or 273 m 


1 rev 


100 cm 


** A 


l_gj Lojj La Ale. (HD) Ajisa'jM AiLoull ^}Wil 2.12 i_La.nj.au I :AlLua4 

•%12.0 kj^A\ Jxall a^ t j ^ 350 (SD) WUi AiL*JI 


:JaJI 



350 m 

350 m — ( „ ^ x 0.72 

100 


= 347.48 or 347.5 m 


350 m — 2.52 m 
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** ^ 


3 j )\ Jala (JLoxjjujI ^jx^lih , Aj&2^\ 4ibui2l lAJLuuJ 


Cl±jl£ j 1.23 12*11 S^lajouJl Clul£ .AjjIa CIjI^jjJj C1j13 


. jla 0.82 (Ji 


JUl 



D(m) = (TSR — BER) x 100 

= (1.23 - 0.82) x 100 = 0.41 X 100 = 41 m 


.3^ist AiLwM 4Jjl»lt AilmJI ~ ^ ■ .aall 2.12 JjAaJ) 


AiU— 100 m JSl) <LSaVl AiLu^l 

^AAjLa 

(m/lOOm) 

%<Jja3! 

99.99 

0.01 

1 

99.98 

0.020 

2 

99.95 

0.05 

3 

99.92 

0.08 

4 

99.87 

0.13 

5 

99.82 

0.18 

6 

99.75 

0.25 

7 

99.68 

0.32 

8 

99.59 

0.41 

9 

99.5 

0.50 

10 

99.39 

0.61 

11 
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99.28 

0.72 

12 

99.15 

1.13 

13 

99.02 

1.63 

14 

98.87 

1.13 

15 

98.37 

1.63 

18 

96.82 

3.18 

25 

95.39 

4.61 

30 


jjiLo 750.5 ^jojILq AiLoiAl 4_LlL<ill ^ aw iAJLula 

cijliLoLA dij^o £jjt 1^° 50 IajI^Lq AiLai>Q cJ ja ^ a -) 

.\ji* 49.8 j 49.7 j 49.8 j 49.8 


it AiLoi^ll jla. :Ailuui 


AiLauJt L-jLol^. L— L^J (Jj3 ^)£J 4 



1 (J-olc. Vj)t UjW *1 I(J^3t 
r^k^l a^\LA\ 


Dav 


49.8 + 49.8 + 49.7 + 49.8 


= 49.775 m 





50.0 m — 49.775 m 

CF = — = 0.0045 

50 m 



it *flUJ t CjluiaJ 


D c = 750.5 m + (750.0 m x 0.0045) 


\>p^ 


= 750.5m + 3.375 m = 753.875 or 753.9 m 
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.13 


UjjII 


tiUVl 1.13 


» » > & 

.4 4 U,o,Vl& JllAl dA^Lai* L-jLai^. l ja jSaJI .2 

Ji 

4 aI^Vu ^jjc. <Aj 13 (j - ® djl^LaLA AjA^j ^ja ^j^a'iW .3 

- 4 .aJallLa Jl^l ^J] 

jt 

4 aI^Vu ^jjc. Jlid (j - ® djl^LaLA AjA^A ^ja ^j^a'iW .4 

.L-Aj^1a 4_iA ^AIaLca (JLoxAjujIj 


^ 2.13 


.4jC-lj)^ll A^-LoiaI! 4_1aAV1 4_Jlc« <^2kjA LS^~ ^Ll3^ (J^^J ^)f S9 1 

<A_L>Ij ^aAxJJ L_fljjaJ ^4 JaJjudJ Cljl^|^.U CA|jA1 (JIaxILujIjj lAA (_5^ 9 

4-Sj^Jaj 90) <U5lS 4_}jlj Q^ A ) S^jluIaa ^)JC> 

aAAg .4_2kjA 90 j 0 (J4J 4-Jjlj (J^ 3 ^ J ( aJU l^ 
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(Jialioj ( *Ja3 Ujj ^3 ij i j\jJ^\j gjlfall 

- 4 ^JJC- Jll^l Cllli fijda 




W 3.13 

^Jjolij « .^tajjVSj J £.|^J (j^^LauJl ^AjalJ 

<4a1)j .gjjoiIja ^)JC< 9^ SjjaIja ji 1 (JjoIjS \ (jLojtlLajlj j\ 

^jjj x ^3J^J lg_lA (jtifit iljjjJ)]) ^JUJJ el (Jjol_i£l SjjujUa JJC. (J^jj^Ia 

C - liaJl AiL^ja ^A AillliiHj c5-4“3 AiL^jaj ^\jjjl AiL^Ia IaA 6 4_ajI£H Lj|j^]S 

• A^jJ 90 j 0 UJJ Ajjl; tiV Jj«i^Jj -laJ^'j 

♦♦ 

jjjJI 4i*> 1.3.13 

IAiaII 1,1a (JIa*Jjoi 1 (j^AJj ^ja (Jj*-aJ ^A 

ij ^JajjuaJ 4 ^j^LJ; l d^Aj 1 AaUla Ja^. ^juj ji jujAig 11 

j^a I^jjc. IaI . jl^il jU^L jl cjlillkA jVjia u^llLj VqjWi 
1.13 ^JAIJ *(B) <Ja£J ^ja 1 AlxJ Jaa. AjAaJ C . <j) 


.Aijisj! d^A 



(JLajLULj 4-Ailii AjjI j ^ 3 - uJ j 1.13 
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AC a^C-laSt IzL Jc. BD -la^Jl 4_pj^C- 

•((JiA 3 J JJ^) ifil ^ AC JaaJI -1 

. 4_a 3] Ifrio aISj L_fljjaJ B ^ Ja&j .2 

* ♦♦ 

JoiJI ^ B L>° C5^ Y J X ^ajjl .3 

.AC 

XB (3^ ^4^1 Z 4-I^la Ja-l^ <Jajuj[^J \ j X (Jj-illa^lll ^j>Q ^jjjuojS ^jujj) *4 

.YB ji 

• D £_lataj 4 Jaaj ,A l^LJj £jJa .5 
•AC 3*a Al ^Ac. B | D (jj Aq’i'l (jii (Jj^al^ll JaiJl (jjfLiS .6 


c - iJjudJ A^joj (jA IaA^Ajj (jl V] cIaiaII C-U^> AaJjoiJ gAa yy 9 '' 

£ £ £ £ 

Lol ^ic* Ak&j iic-q jjJI ^t- ^-1x9 ^jujJ 

jli AJj^Aall Cllljlull 9 1 L_jljudC-Vlj 6 1 «<Q 
X 4 Aakill ^9 ^jjjaj^ judli A^.1 Cj ljj . (JjAj 9 ^JaJjjuj JLqjLLuj! ^A (JjAU .A 

[(jjj^jji] Aakj ^1 UJ^ 4 .Vnj^ .Y Aaiil) CJ A ^jIjIIj 

** ♦♦ ♦♦ 

AC l** 1 ^ 11 ial*-aP> Ja&Jl , JiC- V j X {J* (jilaJ^iiil . cM- ^j-iljjCil*Q 

• B ^ 

5-4-3 Aij> 2.3.13 


u ci :^)^jc»ljja A^laj AjIUI f Ju l^ 5 — 4 — 3 Aij^Ia ^ 


♦♦ ♦♦ 

A*J 


jjp.X' jM £i>° cSj^ ‘Xj!^' ^ 

(jj«ij» ^all 4 JI j 3 Jl L ,r - 1 1 -a (_£ I JLaxJjail (jli IJ1 . (jjA^lxHall 
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:2.13 Jlill Lily *LU4I 

5 = V3 2 + 4 2 = V25 = 5 

4^^ l^jaiij dst^jll (JIaxILuj) ^ 1 ^ lAiyJall CIjIALIa <a j 

4 qc^.1 1 (JaIc« (JLoxILujI l_±^jj (2) L L " i^IaII ^'^Lxial ^-La^J . .£ JjIj 

(j^j . Cl aIiaII jj j ^Ixia (JjJatj ^3) ja'n! A juaflJ 

.4_aj 15 4jj]j *t£j] CjIALIaII 




4^uii ^liEull ^4* 2.13 JiAll 


4 \ ja judj 5-4-3 4-SJ^Ia JLaxlLujlj <Uj 13 <Jjlj O^-) 

^ A j\ 3 .1^,1 (JaxIlujJ ^4J4^ . 4_sLulA ^Jjjl_l3 ^JaJjjaJ £A ^j^>1 .**• 


JjjU Ale- L_ikjj - la^JI I4& ^BjJa Jtc. ^ j-i-Hj ^ IjI^a 3,W u cS.4c.t3 

^ t^LiAJj 4 J 3 ^ C5^W^ cj /^Vll t 
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. 4 \ 1C, ^jj Jj A juLq 

|^laj ^j£l » 100 4-^2a JaJjja) (Jl'QJMjailj l^A ^-lk^j bja-jl 1 j 

(djl^ 4_}jl^J Ifr-lL dua^J 4 ^ ^ , -^i ^ dbou] A^LoiaH Jajjjjud ^jl ^1\ 

lgjUa_ia^ (jl^Jal <-** ^qW JIa*JjojIj ^Lx^aJJj .^jjlujl^]! dc- noW i_L^J 

•3.13 ^>iajl «^t^SI 5 c£jIjuoj 



.5-4-3 AjL^la (JI^jMjuiIj 4^13 4_}jlj ( aja iJ 4 4-illllll djjJa^JI Alijjj 

I^aldjoil ^Jj 4 \\ js 9 \\ ^tl^Jj 


.B A - ilc * AB 6 ^ C.li - la ^ .1 
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Loei 20 -51 C-U^J a^C-Hll 3a^ (J ^Ja ^ic- JaJjjui51 ^jJa .2 

.A ^ Wq^II ^k-kl B ^ Wq^H 

dlL L ^k ^)Lua AlC- JaJjjul5lj l4jgl«Q 1 Lsakual A<jl^_lS'; Cl IJJ .3 

.32*131 

£jC*j i x ^ k juj p Cj JaJ^joi51 ^3 ^leil 3 / pjLuaJ l g kl^ ^ /jjk A (jLll *4 
(j3|j3 (jjjbb ^jCa j; 4 Lei 25 -51 3k3-C- (jj3 Lei 20 3k3j21 

.B *LfcJl 

.C Ajjl^l ^IajIj JaJjjuJl ^ja ^3JJ k ei .5 
Aik Si Lk c Uiill ^ Lei 45 Jtj Lei 40 31 ^ .6 

20 (jCisLukl Lei 40 -51 a^qjs ^cil .^leil 5 ^qIjojj ^ 

.a 3*I21 ^ ^ f leSt 5 AlkJl J>j B <3*121 ^ Lei 15 j 

.A aLLII *k2b kk Jflj>ill ei .7 

^ k* e ei 0 kk2U (Lei 25 + Lei 45) Lei 70 kk2t ^ .8 

.A 4jjI)11 

3*k. ^k B j A (jClla^iil jx3j>q ^k L ^51 3*3k lei .9 

3*jjju21 CjuC C-U^J (^! A 1*121 , CS ^ A Call <c2^)^Cj 9 caec-Ull 

.B 4 ]*I21 ^3 kjli Ajj] 3 k U j£j c^jj^kj^l 


_!1 J 3 31 Celic*bCa>a ^21 (Jlj3aVl L_lkjJ ^l £a 3JL^1*51 gIa ^-2 


♦♦♦ 


J] &ec.H51 3*k e>o ^Jj 3^k V Ail ^Jb a!j^ 1*51 &eA U> ^ekj .5 -51j 4 

w £ 

. 4-ajla]l 4 j jljli 4 Jaflj -Ixj La 
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Jaj^l Aijjla 3 . 3.13 


£j\j JaJjjudJ 4_juolLcj^ CIAsLolaII ,/ja 4_LSjjdj 4_2 j )iai! a^A 


** ** 
X lull 


MjtA ^.ic. V 9 - L_U^J 1 

jjj £ £ 

a^A ^ jJajj lJjjjojj - (j-ila^ (jjdt-}5 9- 

. JU^VI ^uUll *20 <^Lolt 


u j* ' ^ ls> AA 3 ^ u' >* 4 * A 0 

diilJI 4ijX <^] j^ua .C jB t> c_s^ ul>j4^ 

• ^** ^ -a ■" ‘ - ' Aiai (C 3 1 B) *Coj (jls t^Jjl^ll j»jlall 

l 

l, g& 4 'V ^ /\H (_Ami]|j . Lajgjl (_±j£!jj]1 £ja (jS JaC-1 JS 5 


c 



b 


b 

sine B = — 
a 

c 

cosine B = — 

a 

b 

tanB = - 

c 
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lx C 9 b J tA-Jjbll C aIIIa!! ^j3j (J ^Ja ^A Cl Cl 


112k 


c^jjj .^Ua :tanj ^Uj rcosinej :sine c^j 
4»lct*_A ^jtjllt aCA (JS (JaaJj .C ,^Jj 4 luullj <^Lu1a dslii^c* 

u^' 4 UD^*^ l 5^ >(> ^ a g^j^j rciiljjil^ 


.dlllillt JljC 


** 


( 0 ) Ajjlj .iaaa t_JJaJI 2 -jtj J *» h . n it-AiaJlj Jaj^lll 4ij>la gij 

.S^2k y± <jj! ) (JjjLiS (jc. c. Alia 




^9 JllLall JIajCLojIj .aC^2kj>Q 4jjb (JjoL) 3 AiL^la ^jjaij <*— Sjjoj VjI 

^JCij^Xc* ^jJa jj ajIaJI ^ .BAC 4jjV)^ cj^i w5. 1 3 cJLill 
cjCxj (jjolij 9 4 A (jc. <jaiii cxJl Ia^J AC j AB cj-^ C j B 

L jb^ajj-A <JaSJ ^Jj A (3^ ^JOJJI ^jIajIs gjllllllA ^ajudJJ ^aJ .BC AiljaLAll 

.BC iiUJI 
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I jlA d)l5 d (j\x Ida AC 5 BC/2 (jtlsljoLAll (JLaj 

l>° is^ ^iil3 b -BC — 61.8 ft <jl o^J^- * < JliLJl 

l< 1 1 2>J1 , JLoxjjojIj /\ iiL&ll 

♦ ♦♦ ♦ 

BC/2 30.9 ft 

sine 0/2 = — — = = 0.309 


AC 


100 ft 


■Ij^aj ajlaa. ]| g .A Cijl}]l L ° ■ ^ '' i— ua. <aj3 0.309 ^ a jail 

.0.309 tijluu W?- cs^' 

*♦ « 

<q jjj Jai_dal ^aJ 0.309 C^JjojI^. 

^ oj -1.13 Jj^?3' c > bja.il Ci/r^l ii^aj . t_Lsaj! 

^lu^i BC/2 fcUJI l iLoxiLujl y J\ \j^ 3 18 oUa^ 

.18° X 2 = 36° CAB Cjl)]l 0 la ^1)11 


dljl C(Jl!Lall (Jj J juj ^Ic. .Ajjlj 

Aij^la J^oxJjudj i x_>o 40 ^jLd 

♦♦ ** 

• 6.13 3^ *jall ^jlail ?L_UaJI 5 laJ^jaill 
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djUjJL M*?- 1.13 JjJaJ' 


Ajjljil 

• ** * 

W 

» •• ♦ 

W' 

* ** • 

0 

0.000 

31 

0.515 

61 

0.875 

1 

0.017 

32 

0.530 

62 

0.883 

1 

** 

0.035 

33 

0.545 

63 

0.891 

3 

0.052 

34 

0.559 

64 

0.899 

4 

0.070 

35 

0.574 

65 

0.906 

5 

0.087 

36 

0.588 

66 

0.914 

6 

0.105 

37 

0.602 

67 

0.921 

7 

0.122 

38 

0.616 

68 

0.927 

8 

0.139 

39 

0.629 

69 

0.934 

9 

0.156 

40 

0.643 

70 

0.940 

10 

0.174 

41 

0.656 

71 

0.946 

II 

0. 191 

42 

0.669 

72 

0.95 1 

12 

0.208 

43 

0.682 

73 

0.956 

13 

0.225 

44 

0.695 

74 

0.961 

14 

0.242 

45 

0.707 

75 

0.966 

15 

0.259 

46 

0.719 

76 

0.971 

16 

0.276 

47 

0.731 

77 

0.974 

17 

0.292 

48 

0.743 

78 

0.978 

18 

0.309 

49 

0.755 

79 

0.982 

19 

0.326 

50 

0.766 

80 

0.985 

20 

0.342 

51 

0.777 

81 

0.988 

21 

0.358 

52 

0.788 

82 

0.990 

22 

0.375 

53 

0.799 

83 

0.993 

23 

0.391 

54 

0.809 

84 

0.995 

24 

0.407 

55 

0.819 

85 

0.996 

25 

0.423 

56 

0.829 

86 

0.998 

26 

0.438 

57 

0.839 

87 

0.999 

27 

0.454 

58 

0.848 

88 

0.999 

28 

0.469 

59 

0.857 

89 

1.000 

29 

0.485 

60 

0.866 

90 

1.000 

30 

0.500 
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1 50 ft r 

JaJ^juall JLojOjujIj ^Cjoj] 6.13 


<La j - Cl)tl]lL&]| <^A a^A ^ j5J 

^xJj <jj s j'i jUtjl AAjsus C - i^j A l^>Q , t cA-k e-LoCV (jJjJaaj 

40 IajIcLg 4 -jjI) cin ^ j AC la^JI . -i^.lj 
4iLai>Q L^a (jlil .C ^ lakill jUtjl a ££ (J^jCijojI tAB 

1,1a Lo^i 50 cl iLoxILuj! j£j 4<jj 1^]1 ^ ciij cill IajIH^ j 

♦♦ ** 

lift jj^lj .c ^Lasll J] B JUaSill ^iLouill Jfc dJUil! . J 1 UI 
(CAD j BAD) Cjfjll ^ Jl CAB ddUl *Ua j 

AiLauJl 9 .<aLauJ! 6 ^a c-ac-Lca ^1 ^LoA^i^l ^~3 (JjlLdll ^Lcall u>^ L . iu^Ij 

4iLauJl£ ^a tC J] A ( 3 ^ .C J] B ( 3 ^ 4-sCjiaII (_^a Aic> Lca>Jt 

L_Jjillj jjJj^a3 Luoji ^jojj) cBC 9 B A Jakllt (JL&jCLuiljj .B J] A 
OjfLis . ( aja i)^ ^AB (JjJaljj A a 3oVill JIa^cIjujIjj .C ^ 3oVill 

jjjaill Ja^. (jLaJ C A £}a CIaaII j .C 4_Jakl]l ^Jatsj 

.4 -V t-v ,^ili <jo!\]\j c JqIIiaII 

** * * V 

JjtLJt ^JjCalt (Jjia C-jLud^J L-naJl £_j\j CJJjJ cBC /2 AiljauJl yCil 
: (Hypotenuse) Jijll JA? Cj^l Aij*^. (Opposite) 
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sine A = 


Opposite £1^ 


Hypotenuse 


1 2c. tail 


Opposite = sine A x Hypotenuse 

= sine 20° x 50.0 ft = 17.1010 ... ft 
17.1010 ... x 2 = 34.2020 ... or 34.2 ft 

iB AJaaiil 34.2 ajA^ < a x ‘ Ijo^A ^ajjIAI ^ujA 3 

A_laaj ijjj jic. Ij tA A jafljlt ^ya La-lij 50 (_£jtuiJ AjjjIj Ja3 t a , 

*♦ ** 

Jaa. £a 40 IAjI^Lq AjjI) JJj . ^ ^Jataj 

(_jl ^9*\ 1 H L j -C A AB 

.AiLuui ^Ja^i 

A aXsl! sa ^\ 4 ju ii S ^ 1\ (j\Sj^ti ! ljIaLulq 4.13 

A^J^A j! *> <LaLal<Q (JJdljS lc«_jJjaJ <LaLau2l 

j^UaUi jl ^ Mn) 4<L2lc. A£^ <Lala2( (j^J • ^ 

djlaLaUi /j£-a_l <jli ^l]jj A J^Uaall % - L ^ 

' £ 

Lai .4 jujAI^ 11 JlC. j oi ^llloj ,tu,4 AiLaua ^jjdUj JaJjjai JLaxIluo 1 aJ 'c>J±& JjUaLo 

^Jj ^Jq«v W b 4 ii1<v ^j£-oj 3 t^JalLall ^)JC< lMI l5^ (J^ ^ Aa.LaLA 

CljlaLaui 6 lujLaia. $. - ■ 4_aLai^ Aj-laj c 4 A^aJaiixi v jISju ' 

.7.13 .ajISII a^UJI jU# 


322 



/ 



lS^> 7.13 


^jj (Jj . AdlaL^. j\ 4 ^ ^ AjL^la 4 aj (jjjJ 


*♦ 


AaIxJj . i^a (JSI c. QJ^; <j^Ua^ll diLajLlill £_iA2 

. (j^J) , Jti is^ 0 3 ^3ajl1x.xia]I Cljjjj^' V^ll ^Ic. ^ixia^]! 


CjJ] ^kH<J Jjc. J5ai (Jia. 8.13 LgJ^ 

B 3)^ * W li<Q<1 O^ L^j -4 aIaVu 

' ~ ^ *♦ * * 

(3^ (Jil ^1] ^tl^J 1^-jV cJS' L_jlIaJJj £.1* 

A^LoiaII 4 J^Ula J^nJaj ^gj^g^jJall 3>° a^A JIajLLojVj .djLajLlill 


.A^jljl) 4 aJqjIaII (JI£jujV 1 £}a cJ^juj cJ^i A 


♦♦ 
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4 ‘v .'M - IV'i rt jjc. (_jaai /jl'iahA. rt ^jljij^jia §,23 
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diHail 4 a Lula 5.13 


Ixjj C^Ilc e 6 Cl L-jLud^J 4 qV'i-v ^ dS'j^[jUZ C1l)Ij (JLoxJjail /j£^OJ 

Cl lUoll cUtjV 


e^jVli 1.5.13 


. AjCc-Uj CliliLoJI ^lijj! ^jjfLs LqAIc. ^JcUcaII gCA ^LojCijuJ ' l£** 

.9.13 tpl! >il 



.La jb-A cjj^-3 CaliUll 4_^.Lua-a l— )t >n*s 9.13 


c> J Vi tdl3!La3l A^Luui L-lLmaJ IgJLosJjail aIjIx^d (Jg > ul 


,s_ialflj iLj ^3 ^uaSj Ajjju^alli . ^u^jVUS ^jj. 1» 4i __Sc. (Jj . jj 


‘ IXj^a 


31 


i^^LuiLa i^A J^3') (_jJ3L4i (_£ai-uiLa ClJlall iji .o^C-lall ^a ^ Uj J V I 

*■ a , -W'.' ^3 £Sli « Ula'iU 4_3afij /jV ‘ ** jj* ■ *a3i <41u ‘ULu^oH dluu3 tp- JLJaVi 

“Ll-lLt-a Lai . tja. L-Ut-i^a « Ula'itl 4_i»aj 3 j. ^ jlfl (43j 1.1c. La ^3j .o3c.la]i 


:^i A^La4l 


1 

A = -x b x h 
2 
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p lij jVI J h j (JjJa b j c^-^LolaII A d 




.fijic-ii!) 


t* 


^jLuOJ (JjjJa jlS 4 d iljA 4_^1 juJA jljlLo Ia ?AJLu1A 

.^a^S 100.0 cJjl^j 150.0 


:JaJt 


A = - x 150.0 ft x 100.0 ft = 7,500 ft 2 


= 7,500 ft 2 x 


1 ac 


43560 ft 2 


= 0.17217 ... or 0.1722 ac 


£%±\ S&3 2.5.13 


a££ 1I <jj£ <P' ^ a^' aJUI 

(Jgduil AajjJaji oj^_i dJ!La]l A-ti mo Aijjjla j f ' •» ' ' .10.13 (J^ 11 __)laj | 

V<? ■ dl^Lall c. ^A ** j^lla^ill 6 ' ' ^ .^11 dlLujLia]l SM j«1uiI 

. djLoiLia]l A j^x ■ dilLoll _X ,’.'■ 



4 r.^i l >. 1 ■ ~~ 'Vt ^ 4 ..I . ^ t 'K 10.13 
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(JjjJat (JjoLjS jJa ^ JjuijJ^Il A. jJ j- W d\ 

<L^.LauJl ^)JC. jt - 1^-1 9 ^ixia (jl£ |j| IglLaXJjall (j^ ^ J Vj 




= jS(S - a)(S - b)(S - C) S = 


a + b + c 


. C_llLaH ^^yLxial (Jl^Jal C j b 9 d d 

<C-!)Lxial (JjjJal ClljlS |j| 4 £J^a]I ij-lLa tdllilo “L^LaUJ L-Lui^l l4jL.ua 

.LjS 282.0 j tLji 428.0 j /UjS 650.0 (jjLai 

♦* 

:Ja2l 

ci + b + c 650.0 ft + 428.0 ft + 282.0 ft 

5 = = = 680.0 ft 

2 2 

A = 7680.0 (680.0 - 650.6)(680.0 - 428.0)(680.0 - 282.0) 
= 7680.0 (30.0) (252.0) (398.0) 

= V2046038400 = 45,233.15598 or 45,230 ft 2 

(jULJaj AjjI; 3.5.13 

. IgJ ^aj S.l^lt “Lijlj 4flj*-a Sic- ^A dllLall 4 j]LJI <ltaJI 

(jj£j (jl <■ _ la^j jjlj 4iaj^Ia]| aL& 4j.Sj.la-a J' <ajj .11.13 (J^ ■*■4' _jlajl 

4j.sl*-a Lai .IgjoiLli L— La-j jl 4-ajl*-a (jj£j (jl L— LaJj i4_ap 90 (j<a j» t -a\ 

3JUJI ai& ^ 4jalujall 


A = - x (b x c x sineO ) 


326 



0 j LjaJI IaA C j b j cClilLall A c ,% n^\ 

^jJ L_li^Jl £j\j jA sine j q±} <^ 1 x_a 31 4jjV>P; 

^^Lxial .i^J cJ>^ (j^ 3 ^ o^ OJ^ LaAlc. £aiLq aJjUcaII 

.i»i fu \l 

c c 



m £&A\ ^ja (jajtLjaj a.l^.lj <S^) 3 L-a aJL^. XI . 13 


550.0 J Loj2 350.0 A ;» 1 . la ^ij . la ‘ — 't< * ^■*■1 ■■■■» L-Lm^l ! AlLiuLfl 

.Aa.p 45 1 /iL $ '' ■ . Ajjl\il 4 L.33 


tJaJI 


- x (b x c x sineO ) 

1 

= - x 350.0 ft x 555.0 ft x sine 45 
2 


137,355.4922 


= 68,677.746 ...or 68,700 ft : 


£^Lua*tfl JjLIulaII A^Iula 6.13 

. 1$ ^i3j Aljlx-allj c_l. l^_ iL^l . ii a l*-a (Jl^ ui)l i &3A ^3 

^)iajl .b a^C-lalS (_$4$' 4C ' ^3 h (jl 

A^l^ll aLL^ U .12.13 Jlill 

A = b x h 
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^Aj ^A /l 9 (Jjia b 5 cA^LolaII ^A ^4 d ij*s 

.fijioii!) C5 ic» 


JdkLo^ ^L^\ ^j\ jla 



a^C-lill 12. 13 


660.0 9 LaJii 1320.0 (JjLijLuaJ al^*J _)j 1**“' ‘ a a “L^Louj _jlj)La La l4jL.ua 


?La^a 


:JaJl 

A = b X h = 1,320.0 ft X 660.0 ft = 871,200 ft 2 

s • ^Ja (^jLujJ LaAjc. 4^)£jLfL *aj.JLa ( j £ j\£ia J-^Luaa ^)l.JLa La *4jLu^a 

?Laji 750.0 a^UjjI (JjLolij LjS 1050.0 AJ^c-la 


. jSjI , ^Jj ^J^all ^il) 0.1^8 (Jjj&j S/?i ‘L^LulxJI L-jL aa. (j5aj 

;3Jjl*-all ^11 ^)fLll (_jJj AiLjal Ljajl ^jS-aJj 


i4 (ac) = b x hx 


1 ac 

43,560 ft 2 


= 1,050.0 ft x 750.0 ft x 


= 18.078 ... or 18.08 ac 


1 ac 

43,560 ft 2 
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SjiWl 7.13 


5 ;fi J bl-Js 4 oV-i-v ^ 4 9 ij^aJ S^j(a11 4j^.Loia 4J^I*_a 1 iLoxlLoJ 


A = 7 rr 2 


.gjjIaII ^)Ja3 <« r j t7T — 3,14 j cA^LolaII ^ A ^4 d i 



jl 4 jj|) (jl tL_ajjxJI J*JI -'i^ C> <LH“- jA <X)j'4' r uaaj LS 

*♦ *♦ 

^lajl .^l lakll 4_^.LaiA L-jbuo^J JaxJjujJ aI^IaaII C^jjIaH (JjjJa 

.13.13 Jiill 


^J^UcaIIj C* ^ Jakll 4-^. Lola ^Jaxj 4 ^Lq^Lla 4^jjljjl LaA^ 



7 i x r 2 x 0 
360 







,; usjii (J^Ja jjSL) LaA^C^ . 



L Qk T f 
IA^LoiaH 4JjIa_a ^_u^aj 



r x al 
2 


,^jjoji]l clj ^ 3 jA a/ 
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. 75.0 4 -.'u-i: IkvlaS < a * dj S' J I - A^.Laix L-±m^l I Al L yL rt 


:JaJt 

A = nxr 2 = 3.14 x (75.0 ft) 2 = 17,662.5 or 17,700 ft 2 

iLsS 135 jiafS C. ijg p\^ y UaiS L_Lai^.l 1 4jLutA 

•y-y 60.0 (jjiuu -^j[3j 

♦♦ 



n x r 2 x 0 3.14 x (135.0 ft) 2 x 60.0° 

360 “ 360 

3,433,590 

= 9,537.75 or 9,540 ft 2 


C. lij ^liaS 4_^,LabQ Lq *4JLuia 

210.0 <jo)j 5 cljia Cj^j 100.0 
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^9 ^)£jj ( ft '^ l y* cJ^lc- (JI^^Ij 

I^JJJ g^tjllt ^Uaklt 


r x al 1 ac 
A 2 X 43,560 ft 2 

100.0 /t x 210.0 /t lac 

2 X 43,560 ft 2 

21,000 

= 0.24104 ... or 0.241 ac 

87,120 


AjjZi A a ! 1 u a 8.13 


JaiS Ua^-Lo ^IjjI p 1 ui L Aajji 

(JSjJill ^)iajl .(jjjjlj!La]l jjA I.XalaCLa t 'jj5Ll <• .flj^-ball Aaui plijji (jl 

.14.13 



\a 4jujj (j^\£juj 14.13 




a + b 

A = h x — - — 

2 
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4 AiLaiAll^ jA /l j ^A^-Loia]) A Cl 




VjL Ua b j a j 


A ixLja V^la 13] fijCLo 4L_fl^^Lo A^joj A^Loia ^jl^Lo Ia IAJLujA 

120.0 c5jl^ <c»lijjl cj^j <Ia^ 450.0 j 300.0 (jbjljaij (jj£)lji<Jl 

?LjS 


A^IoiaII AljUtA ^9 ^)£L3 (J] i^y& (Jj^alill (JaIc« JIajCi juJ U :JaJl 


* 

** ♦ 




a + b 

A = hx — - — x 


1 ac 


43,560 ft 2 


300.0 fr + 450.0 ft 
120.0 ft x x 


= 1.03305 ... or 1.033 ac 


1 ac 


43,560 ft 2 


JHAi JLajlLuAj jLuiit A aU-<* a jjp. Jjii, CjIaLul4 9.13 

4Jult 4 _luiAIA 


lgj| ^ J ^ - .4 .ajgjLall 4 un Vi^ U ^J1 ^ /‘'V I dlli (jjl -la. ai A 1 jlfl 

^kjj lgjU.lui4 C—lL. aa. /jS Vj ‘15.13 (J^ juall v 'a.'''V " B Va. ^ ( jj£j .12 

^tliiAj 6 Aj|^^.I ciA^Loia ^ Aj]£J! a^Laas . I^joisj 

^ja x^al ^Jj aJqIiIaII ^P 0 Call Aj^j Ss-li£j Cljljl juo^JI 

.4 .xJaliL&ll JI£jo)V1 
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^ 3-Vi ) a 15.13 J^t 


C-jLud^ L <Q v ^ jsC ^LlaS A J< Call 


^UailH JLajCLailj Ali^. L ola 


a nxr 2 x0 3.14 x (68.6 ft) 2 x 81.2° 

Aa ~ 360 ” 360 

12,004,778 

= — = 3,334.66 or 3,330 ft 2 

Cl llli^Q B J< dll j 

A b = ^S(S — a)(S — b)(S — c) S = 

cl + b + c 68.6 ft + 79.2 ft + 115.4 ft 

5 = = = 131.6 ft 

2 2 
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A b =VS(S-a)(S-b)(S-c) 


= yj 131.6 (131.6 - 68.6)(131.6 - 79.2)(131.6 - 115.4) 
= V 131.6 (63)(52.4)(16.2) 

= V7037894.304 = 2652.90 ... or 2650 ft 1 2 


l bjaj) (Jjjjat Cl C Call 5 

/ — 7 — — — CL + b + c 

= Js(s - a)(S - b)(S - c) S = 

cl + b + c 68.4 ft + 70.7 ft + 115.4 ft 

5 = = = 127.25 ft 

2 2 

A c = 7s(S-a)(S-b)(S-c) 

= -^127. 25(127. 25 - 68.4)(127.25 - 70.7)(127.25 - 115.4) 

= 127. 25 (58. 85) (56.55) (11. 85) 

= 75,018,283.793 = 2,240.15 ... or 2,240 ft 2 


! IgJ ^all <Llj!j 4_}3 djlba D (_K 


1 

7l D = -x a x b x sineO 

1 

= — x 70.7 ft x 161.2 ft x sine 59.0 

2 

_ 11,396.84 X 0.8571 ... 

“ 2 

= 4,884.49 ...or 4,880 ft 2 
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:D » E Jiillj 


Ap=-xaxbx sine0 
2 

1 

= — x 161.2 ft x 150.0 ft x sine 38.3 
2 


24,180 X 0.61977 ... 


= 7,493.12 ...or 7,490 ft : 


/I y A ‘ - ImaJj lA qV'-n. .ati 1 CLiL^Lola .lajj 


! Ix_a CIiI^LuiaI .-' 1L » ^ j 


■4r — i4 ^ + j 4 r + Tlr 4" Tin 4" A 


B 


D 


= 3,330 ft 2 + 2,650 ft 2 + 2,240 ft 2 + 4,880 ft 2 + 7,490 ft 2 
= 20,590 or 20,600 ft 2 

4JjIxa JLttLLuAj A aUT'aM jjc, cijl&LuM jjj&j 10.13 

4 j wjj 


£ £ 


j3 6 J Jld like* ; cl ttl 4^.LadA Utid C> 

»* »* 

q\ ^)^_j ^JA - W V? Qj£oj IaJUC- 4 i.d -N. AjtjLuj 4 V\ ^ ^ - aJq!iLq ^JJC« (J£ju1 

J] JiLdt <jJ)d ^ja A^LolaII L-jLoi^. 4_lldl adb ^j£aj 

CljdLoiAjl cilL ^A'N ^aJ l^jdLolA LjjLud^J 4 IaII 4_do (JISjujV 1 ^ja 4x.jA-T\A 

j^Aj ^^jjLoua ^jjSj ^jl dale- lid,.X$ l ^-j3 ^j^A i ClaVdJl ^j3j 

. Cl jli^^ 1 a \\ &\jju. • £A^. AJ^LjLA (JIaxUjujI 


fij^A .16.13 J< dll ^jIiaII J< dll 4j^.LaiA l a * aJLu^v 
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500 ft 



375ft 


400 ft 


200 ft 


300 ft 


A (JliLaibU djla^'N dLuoii (jLaJtJjujV (JliLa 16.13 


‘ '' >1 Aj-i ^ . I atlijul djl^LolX /\ y- <* 4^U A^Lul^ll ^JjLuj 

! , nil < ilLu 


A = hx 


a + b 


. a r + b t \ / a 2 + b 2 \ ( do + bo 

4t = IA 1 x- 1— - + l 2 xV + h 3 x^—^ 


500 ft + 400 ft\ ( 400 ft + 250 ft 

400 ft x + 200 ft x 


+ ( 300 ft x 


250 ft + 375 ft 


= (400 x 450) + (200 x 325) + (300 x 312.5) 
= 180,000 + 65,000 + 93,750 = 338,750 ft 2 
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, N „ 1 ac 

A T (ac) = 338,750 ft 2 x 2 = 7.776 or 7.78 ac 

1 iJ ^ vJ vJ V-/ X L 


(jV 144a .Lyii CjI&J 7.78 aJLJI o 4, JbJI 

♦♦ ** 

bj^ ^JLgj CLAs^^IaII dljjujl <. flJjJLlil ALojUjouJI 4 * Wqa\ 1 Ja 

• 16.13 . 4_il*_all j V c 


~ Wv^\l ^jjc- (_]£judll j 3 (Jq^- 11 LoAic> i 


\ J -1x2k ^-Ic- ^JjLudiLa (^) <*— ^Lal* ^LalAj ^LAjoU 

<A\A\ 17.13 J< Ajlll ^lajl - ci^lij^Lall aljjuj) djl^LaLA 4_bt*_A 



^ ^\ Ajjl JLA\ JjL d j iSjKJI A^lal* ^ A 

y j)^>^ J] Hi 5 cAjI^-aII j AjIaJ) Ic-lijj) IaA h n j /Iq j 

. AjIaJ) 4_ilkl^H CjIc-UjjVI 


A B (J^Ja ^<^11 4-1^1*-^ JLqjijjujV 

(JiLaJl ■ W 6 JliaaIIj AB S A^Ia^IaII h djlcrlijj^l ^jjolijj id Aj^IuOaII 
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. i— fiLbujl (JaLoj 17.13 


. SpLa 18.13 J< 11 , _3 w :_ -oV' (JiLaJI 4«>1 nia J-li. I 4-lLjLfl 



/500 ft 

= 200 ft x ( - — — 4- (450 ft + 390 ft + 275 ft 4- 370 ft + 390 ft) 

400 ft\ 

+ — ) 

= 200 ft x 2,325 ft = 465,000 ft 2 

, „ _ 1 ac 

A(ac ) = 465,000 ft 2 x 2 = 10.67 ... or 10.7 ac 

1 kJ j kJ vJ VJ X L- 
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AjjIaII JjLuL4 11.13 

(JJjLudJ , jlS iji 6 )'u£^JIj iCjIia A^.Lal>Q , CjLuLJ I AJLul4 

** * ^ ** ' 

?j!Lq 100.0 c5j^^ <c.Ujj 1 Jjlaj 159.0 

*♦ 

:JaJt 

7,500 m 2 
0.75 ha 


A = — x 150.0 m x 100.0m 
2 


i4(ha) = 7,500 m 2 x 


1 ha 


10,000m 2 


A t-_M . A Jljlal dljl£ Ij] ysl\ c ; AlLa <- d A^.Labo C— Lua^.1 I AJLulA 

•LA* 282.0 j 428.0 j <]ji« 650.0 




a + b + c 
2 


650.0 m + 428.0 m + 282.0 m 

2 


680.0 m 
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A = ^680. 0(680.0 - 650)(680.0 - 428.0)(680.0 - 282.0) 


= a/680. 0(30.0) (252.0) (398.0) 

= 72,046,038,400 = 45,233.15598 or 45,230 m 2 


4 t . >» Cj'~ CpiLa Liua.1 lAJLutfl 

45 (jjjluii l-^ \n ciul£j tjjia 555.0 j 350.0 (jbjluu 



1 

A= — xaxbx sine 0 
2 

1 

= — x 350.0 m x 550.0 m x sine 45 
2 

194 250 

x 0.7071 = 68,677.74 ... or 68,700 m 2 


4**u VjL j\£ 111 jiollj S }SLd L Jj Jail x jd ^ L-Jjoi^I I AJLul4 




.jjLo 660.0 j 1320.0 (jljjLuoj 


:JaJI 

A = b x h = 1,320.0 m x 660.0 m = 871,200 m 2 


750.0 ^jLuojj jjl* 1050.0 JljJa 
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787,500 


A(ha ) = b x hx 


1 ha 


10,000 m 2 10,000 

= 78.75 or 78.8 ha 


** ^ 


75.0 c. Sjjij 4_^.Laui c-jjua^.1 *4JLut4 


A{m 2 ) = nxr 2 = 3.14 ... x 75.0 2 = 17,671.45 ... or 17,700 m 


,2 _ 


2 _ 




c. y LLaS A_^.Lai^ 4L— buo^.1 iAJLula 

60.0 ]y* 135.0 



n x r 2 x 6 3.14 x (135.0 m) 2 x 60.0° 

360 “ 360 

3,433,590 

= 9,537.75 or 9,540 m 2 


** L.Z 


j ^ a i Q ■ ^ p Ua3 4. *AJLu44 

. jtLal 210.0 <joij 3 j!La 100.0 



, „ r x arc lenqth 

A(ha) = x 


1 ha 


10,000 m : 


100.0 m x 210.0 m 


1 ha 


x 


21,000 


10,000 m 2 10,000 


= 2.1 ha 


341 



(jjjjljiali 4_utJjJa i «j-. \ * 4_aj2i 4-^.ljaia t :4 JLuia 

.\)^i 120.0 ac-Uj;! (_sjLujj c'jl* 450.0 j ji« 300.0 jlyLou 


:JaJI 


>1 = 


a + b 1 ha 
h x — - — x 


10,000 m : 


300.0 m + 450.0 m 1 ha 
120.0 m x x 


10,000 m : 


= 4,5000 m 2 x 


1 ha 


10,000 m : 


= 4.5 ha 


** ^ 


• 19.13 A^.Lal>Q 4 4L_Lal^J I AJLukA 


j>i]' filjjail CjULuW V" / I Y 4 XV' AaLuiaII . j I 

(h ^ 3 


500 + 400\ / 400 + 250 

400 x + 200 x 


+ 300 x 


250 + 375 


= (400 x 450) + (200 x 325) + (300 x 312.5) 
= 180,000 + 65,000 + 93,750 = 338,750 m 2 


A T (ha ) = 338,750 m 2 x 


1 ha 


10,000 m : 


= 33.875 or 33.9 ha 
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. a Jail 1 C A x .J;’ C _ A Qj-v >u ^ aUjujl (JLqajjojV cJ^-® 19.13 


(J^ JUdll , gj ^ Wv^li (J^ JUdll 4_^.LaUi C jOfL^JL tC-Jjud^l * AJLuLA 

♦♦ I 

.20.13 


:JaJl 


/in 

i4 — d x ( — — |- 


z 


/l + 


h 


n 


500 400 

200 m x | — - + (450 + 390 + 275 + 370 + 390 ) + — - I m 


= 200 m x 2,325 m = 465,000 m 


7l(ha) = 465,000 m 2 x 


1 ha 


10,000 m : 


= 46.5 ha 
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500 m 


450 m 390 m 


390 m 


400 m 


200 m 


275 m 


370 m 


200 m-*- 200 m 200 m— 200 m— 200 m 


^}JC. (JfLui (2^3 Aj^La A_^.Luo-a L-lLuo^. fiLbujl £>a^ Aj^l*-a (Ja,; j)aj 20.13 
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.14 


♦♦ 


tiUVl 1.14 


.^l;VI ^ d£dJI JSl^all .1 

4 LJajjg^l 4 (JbaxliuJ ^j>q .2 

.l$jjt3£j 

i> (j^V4) ‘^■' JJ1 4' A i wM 4 1 vWu^ll 4 A (JLoalLud) i> lA Ail* .3 

jj * 

• ^jjAa l q iuaj 


^ 2.14 


£_jJa j j ^jJbjV 1 i^a £_la 9 J cA^. (. Q x q ^Jj All) ALq 4 -^. 1 ^. 4 ^qj Cl±jl£ 

(Jd 3 1400 ^Ic- ^9 IjjjjJa ^jj Uj^j CA^i^uai 4 _Aj q . tg_I CllLa!)Lc. 

* ♦♦ 

(Aj^ALudl § . (jbjajB (JS Alj ^jA^. a Axj &jlc«V ^ ^ojlaAo A/Lia!! 

O^J^' 44 ^ L& ‘4*4 .^jJI cs-^i)^' -l?- 1 *- j» 4 *J ^1 

^ & £ 

• 4 - 4 >a -iJ-^J ‘jaduAV' £^Ja>« (J^J^' ^Jc. I; 4 fl «jX\ (jjlj jl 

C Q ^ ^ pajVl 4 * 1iq\ Al^.9 L_Lx-saj ^Jj 4 -^. 1 ^. 4 ^oj 4 6 A^IiaII (AjLj^ji! , 

4 u ii jjj d A AjJaiA CIl^Ij ^pajaJl Ia^J (JaxAjuAj . CAjjUbJt CJjljjAa 
A 4 <2jA^J| q ill AlL | . tg x 9 j ^a j ^.AaljVI ^jAi. c 
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(Public Land Survey LaUdl 4 ^jJaLoj lA 

.<IilaljauJl caLqjJv^Ij (PLSS) System) 


JjlaJlj fjiAl) 3.14 

Jic. (Metes and Bounds) 5 A-a ,jJ^Lq -k ,jki 

^ CllLa^Ax* (JIa*Jjoj Ij ^ j QjA^lt y ^ t^oUi 

tAjjLoa j\ Jjj 9 ! juj jl Jufl 4 j(Aj 4 la^j L_Lx-saj]i ^AjJaJJj 

ij -4 Wo ill lilt! tS^Llajl AJtlLa JajJo^J CIAaI^jIj Aitxiaj 

jp! ^ ^^9 \\ Jajjjjuo Clll A^j; j! gjALq ^j)j£j djliLuo^il] 


I j ^AaIIj CljlA^jl aAA (^jC- ^paJxJjuol 4_jtsj ^jjoi^j - ^jl u>>qVi 

,ji JLqjoJI uj^-5 Cj\ 1 eft ^ ]j •AjjIIaII 

♦♦ \ 

^A A*\\ ,"A\ ^ic, ajIHI .A^Jjuj ^lc« ^jl 9 i ^jauiaix^iSI 

* ♦♦ 

^jl L—L^J i AjA^JI j (JIaxILujIj U C Qi^> j <j\j£ j! - (JjJa^lt 


.Aijja^i oUjVI ^jjj Cjl.ia.j3l Jj£j 

Sj-u£ll "is- A j" Lo AjtjLudll L_flLk^ajVl ^LqI 

S 100 ^aJ C^LojulSI fil^lAj (JijA^J! ey* AxJ £iLi 

sjjjS Sjiod J] i_!ji?J' jaj ojLi. 250 fj t JajLII ajzJL (JjAW 

JUujdll (J ^a^JI (JjJa is^ 0 ft* tcjjA^Jl (^] ^^xlt ft ^^3^ 

e^A A-Sj^lall aAA ^Jl 4 K *\ * 4_^j L>^J • " AjIajJI 4 ]~%s\ 

^ & £ 

<1 ->■ ,-;,V \j taW^a U»J (jl (j£^s j - (jjlmll (_y a W.1C- Jjtj 

JLaC.1 ^Uj! ^2 ^aJaj j! U^ (j5<ij J; 4 - * .allj t^JaSij (j) (jLaJ 

.(j^jSU 
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pouaaJ \j J2S1I 4.14 


- ^ ^.AaljVl L-JJjJ Alia. ^jAaII lAa. £jLoj ~t Jaill lAA 

aIxjI j v- : ^o ,^JaxJ AjllaJaa. ^ ^jjIaA 4 AjAa!> AjaL A_L/iauaj C . ii£. ^ ^a! A^ljJ 


AIL ^jA 5 lj ^jjAg xjaII ^ JtC’ c^JaLLo]! pJa 

AxjLulI i L_sljk-a |V 1 Cy*j • & ^4 AjUIac. 


XA 


gAs -UA L> 


-a^-aa. 




lAa. 


^.Aj (Jj 3 l^-ilc. AiiAl x^aH AjI Jalaa. a !1 


<543 J 43 a 11 <23 4 _x^aaJl <4 -lalaaA" IaA qa 

♦♦ ** ♦♦ 

LAJJ^xlil £jUJl ^ 5 j (JIaxJjujI } <AI 1 a AiljAal ^ ."201 Aa^ix-all 

.(jJajl AxJaS 



• 1.14 (J^Aill ^)Jajl .(jJajC. 


(A^joiljill AjUjI^aII ^ajojJ SAC-IaT* A \ A^ ;• sa iajlaa. L_SlLAajj 


AIIAj cALIaII (Ji^lall Ja^laa. 


AjuU 


<gAc«IaH JaaJ gAaIxa Jajlad 9 


Ax_AaJ AjLuAIj .!)Lia 24 A * 1 Aa £4^ cJ^d ^Ac- AjLic-Ijj 

l g jjj AjIaoLuI! /^|Ludj UajJaa. 4 iL^Nf 1 Aj^LoiaII (J-lJaJjaiAll a l Jalll -JIaC-I c a 

&AA . AaIxaII jA Si-iA 24 ^jlau ^aII Ac-lilll u«a) Axj IajSj .bl-iA 30 
♦♦ ♦♦ *♦ * * 
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jLba 24 31 djil 4-j^bua^31 Cl-Lyl l '' \\ ^ ^ i^Vuni C_a JJOJ iAjuiSLLo]! 

cIi^)£j [&\ 640 (^jIjojj ^.Laui ^Ua3 36 ^^1^31 ^Losj t^j c-Lia 

. ji^l * l\ij (Jj plLi JS 


\l „ *.\l ■ , U\I 



^JS^W L_Jak]| 


SJc.Ullj -la jira .^ 1.14 


(^q 4_j\i i ^3 o L_Jjt£jj Jj^Jall Ja (jl ^Jj l^lajj 

,, ~ ijud^j ^Uaj 13 | . Sl-*-3 JajJa^Jl S A^lxlLo aSjjuo ^jJj£u l idaljj 

ALl^ll JjUl Jajia^ (jl L - IJjuj I1& $ • (JjJall la ijJa^> L_Jjlij ^jC- 


.^joj\j 3 ^jlj>Q l£ (_)j 6 ^ 2.14 (J^joJI ‘a^Qjjoui d u*n\ 

L L^aj Lo J 


.bLi-o 24 AjtiJl ^ida l)^ 3 ^4^ *1 

J^la *£> 3 j ^3 4 _ i^.lj 16 ^^ 3 _dal (JS (^j Wj i Au^Lilj .2 

• W ^ cJ ^ 6 c 5 j ^ 

♦♦ 
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1 jaJ (js (Jjla lc.Ua3 36 A^Ult ^joiSJ I^UalU 

•I&J 640 c> 



1^_Lq ^.1 jll £±ja J ijL djlc-lLa ^UaS .4 

l** ^lc^.1 Wotl *v 1 1- j>lSLJ A 1j . K£j| 160 All^,ljal>Q ^jLajjj L <Q ' L^jl jaL ) 

' * * * ^ *♦ * *♦ * 

jl 10 jl 20 j! 40 ji 80 ^jLajj j* ^t ^Jas ^1] 

.Clil^ljauJl fijlA (j-Q a) 5 


xljJa (Jjla (^jJajVl ^JaS CljLaJjai£Jl tilL ^yn ^jl £ j 

£_jJojJ CJjlllll ^jC- ^.Ij ^5 ! J bLi-0 ^jLalJ tg_La 





a -s.1 1 ,'^U ^L*J1 (J^"^ ■ J K'U 2.14 (J^* 
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SAjAa. A^Ja-La JS AjJjI Ala^l CllAAa. 4^Jjl 4 iL-^al ^jai>a 4 lLaC. ^IAlLVj 

A JaSj ^)JC. • AjI j ' A-La^j 37 AjAaj iSJ^ .Aj£lfill AL^-ajL/l A lajul jj 

^jj alaA^I ^9 AlIaj ^y^jxl 1 laal blxS .jlj^a laaj c£Ac< 15 laa. AaSjI 

0=^=4 J U^VJ •yAA 5 ' t -r J _>A JA2> -Akj ‘yr“Aj JjA -Akj ‘MJ*^ 

^laa. ^j>a Layb^l^j! 4 aJaLa ^lxjia (J^)a. J *^J 5 I ^JudL C 5 jaL H>^ (Jjl^ll laa. 

(Jl^la 3a \j ^La^A^yt^ ql A^jaLa ^9^ ^Alg 31 (JjJall laa. LaA t jjiiii^ JjL 

4(3^1141 ^uia lUaji y£J2.j .(Uj4s!A£jI ^1 jfAu&ajjj (j* (jILjj) jjjLuxii 

(_£A]| 11 (J^JaSI laa. ^j>a cISjuIujj ^aL^IgS^ ^jjoLaii^ djLL/$ d la Jj^al ,d]| 

♦* *♦ ♦♦ 

2.14 (jAJJj . (jjdALall ^jaUJ^ll (J ^3all laa. CIjIjVjJI dlL ^9 ajuo 

. ^1 lalll 

^jl laa.V .^jolIJj (J ^3a 3aaj SAc«l3 3aaj 4_1 ji AlaBl 2.14 2^ k>1 * ^ ^i: CllAAa. 

lajJaal A iLila. ClAjjlj^aJ L-J jjall « (JLa2l]| %A ijAa. ^ ^^LdaL/l CIjLic-Ijj 

c Si-La 24 ^jLuil dll Ac. Id l^-liJ (Jj^aSJj A-LoAdll djLjl^allj ^ajuil (jJaj*ll 

C(JtLall (Jjjjuj ^Ic. .gAc-LbII laa. ^j-a (JLa-ll]| ^lj 1 AuiLd A^a9j>a ^Aj 

laa. ^j>a JLajaJl ^lj bda 24 Axj ^Ac. ^ALad J)!^a ^jojLb laa. (J <A 
^Aj bi-La 96 Axj ^^Ac. £j|^)ll ^ALajaAl /_gjlj>a3l ^joiLlill AaaAl £BJj dAc. tflll 

^^LdaLM dtptr)] Ajj^xAIj AjBjjudll AjAall £jjj c .fiAc-Lall Jaa. ^j-a (J^2lSI 
CL_Jjllill djlaaau^aj L. njuaJ a^dLaua c*‘ Uj>)jl l^_j| V] c Ajjjla w jjJa la aa. 


24 la^laall aAA ^j4J La (AjIac- L illi (_^jLolJ .A AiIa cJ^3a Ja^Jaa, ^^ajuij 

♦♦ ** 

<A11aj .^odjll (J^l^l a_j^)1l1Ij ^J^l (^5!] LfL^L d A*a$ja ^Ai j cbLLa 

Jjla]| Jai. 3^ J] Slfa 24 ^C- ^JP- -Ai. Jj! Jjll 

ti>A' 72 ^gJc- c-illiill cslAll ^^-41 J_jl2l iai. 

•CS^J^' d>^4' iaa. (3« 
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tgili cA yi yw Jajlad 4_il2.21 lajlad (jt ^Jj j^JaJj 

J£ C> g^Luill 4-ijUJl U J. v ^ q " L>* £* 

Ajj^j £jJajJ CL-Jjlijll ^jC- ^j-aJjxlillj .bl-iA 24 <^JA 2A_iis ^x-all ^eljj 

• a^c-li -Laa* ji ^jojIjS ^j|ja c£ ^.LiE l) 1**^ c£ dc. 4 .aaja 

Jadl laAj^j) ^JjojLiill Ajj^)1) j AaaIaI! ^j!^' ow 

. (Jjiall 


ti>^' (jAj ‘(^-'j^' Ja_^Lj t_JjiaJ!j JUJJI ^ A-1.221 dj 

lUj ^ 4 io yw J ^Ja la jl^>-v JI^aH Ja^ladq - (JI^-aII Ja^ladj L_J^i_Ijj 

^JIajoi]| -laJI IaI 4(JLiaI 6 4_ia,lj (3^1 ^ J j-ia 11 -laJI (J ^Ja ^jLujJj .CJjliL 

♦♦ ♦♦ ** 

CjUc.Ij^1 I^j Loilj l g lie. <L^)lallj 4aa1a Ujj Uijj J .Sl-ils jj^a^i 

.^UjoiLlill d\jjljAll 5 a^C-Ull Jaa. JajJaa^j .^^LxIa^M 


C jjugjj 


^111 ^joiLoj^M (J^Jall ka ^1^ d^)3 <* da^J 4-ia.ljll djjxjj 

^a£jj 9 . (JI^aIIj C-J^laJlj 2^°2lSI -IiaaII ^_aJ jj]| JjaC. ^AjosJ . 4-ilj 

c da ^-ajoiJj .^jojJJ^)]| laa ^ja L_J^i_Ijj ^jjaSI ^Jj LlLudlx xJ 1 ** J^la. a!1 


* > 


LAxjAx xJ C Qj)Q >. 5 . C Ix-allj j (JJJjalll -IiaaII 

\ da" 4 *\<\\ i jp, 4datjMxx 'J I die. I ja ^3 e .a-lC-Ull Jaa, l ja (JIa-uiS^ 


* -x^ll 4_1 AjujJ 


c_aja 


^ "T" ^J=4I J "A^b" A-oKlb 


-lad ^ja jl JIajUI Jj I^jjlSja q 1^-a3jj a^a.1 jll 4_La.ljll 

<jjola11j "T5N R3E" cJ^ ^jA Jy*jj a^le. A^Ull 4 _iajojj jj-aldjj .a-lc.llll 

SLa 30-24 (_^jLuU -Ixj ^_ic- Aj^lill s^A a . ^g.u^jjj]l Jai. , jS 
3.14 Jlill .AaljS/i AlaiJI J\ aJj SLlo 18-12 j VU4 
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^ plijj . ^Jj ^ajuaiLa ^^Lxial ^C-Ijj 

^a^IIj 3.14 J< juJI djlc-UaS ^ j! <Ajuai<Jl t^JLljaj ^LuiSIIa 

.T10N, R6E 

cijUtjjx (J^juj 36 a ijudkil Akj^la 4.14 J< judll <£>AJ 


^a£jJj 640 (_£j I jojJ AH^Loia^ ^Lia (_5jLuoJ Ig .La ^J^la 

Aij^iaJ ^jklt AjS^joiII 4_JUuilt 4jjV)lt (3^ dslc-Uakll 

^plj IkAj L l Ja^JI ^ja A^LoiaH 4 AaC. Cl±jl£ Ikli .^j^Ija 

i^C> Ia (Jja 1 ,JjLoij I^ja u jS ^JjJa (J jia CjUuja <J£jui , i? J.£« dAc-Uakl! £_ia^. 

.<j^,Ul] JUAilj 6^2 l^a]| cAL 

L-JJjaJj t CiVla*JI JajiLk L_Jjt£j l - IJjUdJ .l^Jj (JjA ^}A cjWlUll 

^Ull £4 t "S21" 4.14 Jlill ,J JlkJi plLSll ;c ^ a .djUUH 


C n 


£ 


r.J ‘is 


XJll 


3jll JjUl *T10N, R6W j 3.14 Jlill ^ <4*11 


."S21, T10N, R6W, PM" :J14IL J-Kll ci^jll 
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"5T IF^P IFIT^ irFY^ l£> r P 



^Lsu^ll (jj\ 


_A_i^.Li]|j ^^IjL-iaVl djLa.ujjq'i 3.14 
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"ft ift^P ifit^ irFV’ \u 


6 

5 

4 

3 

2 

1 

7 

8 

9 

10 

11 

12 

18 

17 

16 

15 

14 

13 

19 

20 

21 

22 

23 

24 

30 

29 

28 

27 

26 

25 

31 

32 

33 

34 

35 

36 


djlc-Uakll 4.14 


(. ^ su ^ ol \ ^JaB ^Jj ^Ua3 (j£ ^-Lai3j 6 5. 14 joJI ^9 ^j-11a 1I ta9j)j 

f.jsA\ ^1 J_^ll j^ijj -4-^ C5^ <j>^'j (^C-t yi JLuill £jJaj 

1 t3j V] JaSfi V4 | V2 jt^t (Ja^IlujJj c^aL<uAVI ^UaiJt 


.♦ t ** 

; lLox-huo 


jt x^al J djlc-Uakll e-V^-V (JJa 


Lola 




L <K 


-aj 


lAlJj . 


0 s 


j^aa. 


It ^t^l 


. 4_^.LulX& £>-l^.J 
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NW 1/4, NW 1/4 


2 

CM 


W 


A 


NE 1/4 




B 

1 - i 

it 

L 

S 1/2 , SE 1/4 


SE 1/4, SW 1/4 
SE 1/4, SW 1/4, SW 1/4 


Ct)l 5,14 JW1I 


** ^ 


?5.14 C J B J A. <— iL^ajI La :4JLjl4 


:JaJt 

A=NE 1/4, S23, T4N, R7E, Principal Meridian i, JjL .kk) 

B=N 1/2, SE 1/4, S23, T4N, R7E, Principal Meridian 

C=SW 1/4, SW 1/4, SW 1/4, S23, T4N, R7E, Principal 
Meridian. 

23 ^4 Jaflll qa , -jLajua]! A ‘ Lk^aj i)SJ 

- k ■' kk *_jLoJI JLa-allj SfLuj A ^3 
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1AU .^Ua3 <-1^* '~^“ A ) u' L_S)^lLall ^j-q ^jjjJj 


?6.14 (J^judll JiLaJI L L^aj Lo l AJLuid 


JS^I J*\ .NE1/4, SE1/4, NW1/4 & SWl/4,N,El/4 :J*fl 

.7.14 


C* l lakH A^.Loi>q bja-jl <* ^LojlJjujI /j^^Q 1 j 

^^Ac. l^fLA 640 ^jLuoj ^Llakll Aja.Laui ^Lis iA^LauAt .u wM j . 

. ^jjjud£ll cIjLqILq 



. V2 -it (_]' ■fl.'imlj £-Ua3 ^ya f-^y^- J_J 5.14 
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** L.Z 


i 5. 14 / -S c jB J A djl^LoiA ^jLajj iAJLula 

♦♦ ♦* ' 

(_£jLoU ia-Slfr 640 (_g_jLuii c- 1 Wall 4_^Lau» (j! ^^1 

* ^_L La dll^Loball 


A: 640 x - = 160 ac 
4 

1 1 

B: 640 x - x - = 80 ac 
2 4 

111 

C: 640 x — x — x — = 10 ac 
4 4 4 


Ajjlftit ljIjajJL JjLum 6.14 


LlVjl! ,A L/ I (PLSS) 4-al*il i . Wj*7 I A^Luia i <ajiai<a <_5»4 *Jjj£j V 

.4jj!La]| <La_jJaiajS IgJ j' L * \ N,', a AaklLa]l 
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.15 


A atU A tU 4aLualAlS! t ixujIIaII mjjUS 

V ** ♦ ** w ** 


tiUVl 1.15 


4 AjJalidll L-LLuA I aII (JjoIj3 ^9 aA^xJjouJI C_Lx-saj . 1 

.4 j 

, 4 qU^>^\L 4 AjJaliol) l n A \*W ^jjo\j2 , J5 aIax ! LuuAl <■" 4 ^ .2 

£ 

. S^lajauAI Sp I /: .3 

♦ ^ d9 

c_UjuAi<Jl ^ <*jLaill HxkJl OU-£3>a AjA ^ jldll .4 

. 4 ^ 4 AjjaliilSl c — iajujIIaII ^jjdUi wIjLI^c. L-Lk-aj t j£-aJ .5 

. 4 oILJi 4 iLjaliilll L-JJjoA 1a1\ ^jC- xd ^j5L<u]I .6 


^ 2.15 


^ £ 

4jjj9 jl ^pajVI gJajuo ^Ic. Jat&j djlc-lijjl AjAiA 4 iL&C. L. ILujIIaII (JjoIj3 

UtJJ <A11 a ^jouJI ^j>Q 4 qVi-v ^ ^Ijjl JLqjUjujI . 4ll^J q! 

^jtil^l juia 4 qU^>^\1 w 4 iLjaliilll L—UjujI IaII ^jjoLiSj .al^j!L<Jl ^jllUll 

^9 ^IjAjLq l ^ 3 .<jjjolJU £^LauJl ^9 ]a^. ^IjAiLq 

(AjLq ^)J9 jJ c. q ^ ^ ^jjLuIaII lajJa-kj ^9 q^uulIuLi 9 t l^lLolilj ^jjLuIaII 
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djlijiall 9 9 CAUaJad *\\ £jJa A *Loj!)Ul 

Ja ijia^Jlj ^ 9 ^ \\ ^jojj ^B bjajl I^L&xAjujI w ;.£^qJj • lAjJC^j gLiaII C. Qjt 1 ^ aj 
Ax_J 4 qU^i^H a 4 AjJalidll C — ILuAIaII ^jjdU3 £_2 Jj . ^_iJ! 4_^j^AJl L. JJjuAAaII 9 

(Jjk-saall I AA ^JBj .4-l^.ljaiA 4 nVi <j aA L—U^> 4_1 aAVI ^LoiaI) (JjoLjB 


- C - JJjuAIaII ^jjoIjB CAl^ S )^> r !j dsj^^Altj ^jjoBIjj lJjjjoj 


<_ uuillftil (JjiLS i-tt-vtu.x a 3.15 


(jXAyttt ej^u o 4 l ^sSlfr 1 . 3.15 


jaJI (jjLx La jc. A£.UjjI jj£j jA ^^*^>41 l_ijjju4I £kc. 

* s. i. s. ^ 

cr*^>4' £kc. (jj£j jl •4Jj£ jjlj jl jl Ljk* 

4 ^n. ^4 <joalLall L_UjojLL<J1 4 ^vj^l 4 Jakllt 4AV aUljVI ^)SJjoia 

♦ ^ jjj 

5^ *!»>] SaIc-S 4 c4 gr*-h>4' ^Uil ^lijjl jjij Ijlj .£. juIaII 

dAlcJ ^ja 4 \9 CJJjojIIaI) Jali .4_llc. CAAaJC< 1 ^All CAI^^juoaII 

AjA^. ^ljoia ^B *-V W ^\1 CAlolijjV I -LaJ^J bja-jl ^ajuAj 4 (3^-V CAB j ^B ^joiaII 
Jaliill ^ja 4 ^Jjuo ^LqIbJ (j^A*l IaI . AaAjoj CAI^jjoia ^3 CACAd) 
jLaJj - judAj 4 4 Jaklilj 1* IgJaJj £a 44jljoj1q 4qUu ^Ic. 4 ^vj^l 

4_i1a*J IxJJ l g A ^ v V; l^jWx^ai^AJ 4. AliAA ^j! '• <- * inul \*W CALajL*J 

£ £ 

4_l£j ; L<iVl 4 -^.LoIaH AjjA CIlqIb ABj .l$LJ ^JA £jCojJ ^All ^joIaH 

caU!^ (IJSGS) (U.S. Geological Survey) 

^jjjauJl ^Jj L_JjjolLg l^ XA xi^lJ 4 6 Adlxill CAIjV^II e-L^jl ^3 4 i» 

CAxjJa j Ajy Jj^)J (j-aljBl CALq^^U) (AIL L_alljj 9 ^cJajaJ ^Jaju. J 1 

♦♦ ♦♦ 


1^j3 c. . ,«S aAijjj A_llLo (3^ dlljLjol Aj.ulj 4“LjjLuj_^ i . u ^aj 
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Jl & 

>1 A~a jl a\Q- 1 jk q ^3 s •C5*^>^' (4jj ^-4' 

<JIaC* 1 (GPS) <JC.ljj^all jIa^M ^I^JjojIj A jjI ^>>q!1 4aIx.I1 £5ja]1 

. 4 -V cLsIa^xJ! pLudjV ^LisLuial *lLloio a^Laa]! 

** * V ^ ** ^ *♦ V 


(jj* <^4=J' 3ij*-x> (^jjj^Jall t> <_>4 qa JJLiS ^ij 

.4 ^ 4 1» C1jIa!)Ic. JaxILolJ tilL (_5^J • ^2kJl ^-lajaJ (JJjJjuja 

lila 100.00 i-Qjii! gjill I^a ^3J1 ^ICjl U Ulcj 

(JIax.*Ujj1 ^LoiaJI ^Jc- L 7 ft C - A jJa^ 11 ^JjjJjI jJadJl Clljl^ 

£ £ £ 

4_aUjoJ jI^C-1 (JIaxUjojI L-S^JIa]) ^t- ^)A 4£.l21 dslc-liLJjl ^JA ^)4j£ 

.AjuUilt CjI^jjoiaII cjlc.liujvU 

<L^,LulAil / ep \3 , ^JC- 4 , . \*\A ,.3L?k \A C-J jjoUA jt.Xc. (JIaxIIuj ' U^-J 

£ ^ 

Ia ^ji ^1^ ^sHaJI ^txJli . ^liJl l_l^j S±i± ,<x3ja 

(2) c4_l 6J4 aJj J Ali^ljj jSaaII ^ja Qj£j V I j c4aj15 4-jlj 4-^.l^Jl CIiaI^ 
L>J JjWI l> 6^ Aix^aj jSaaII ja (jj^J jtj 

, jw 4_mAJUjj 4 -Sj£ ^ ijji^A X ^A^-C> AijlUlt 4_lX_2kJA]l CjIa^IxJI 

£ £ ^ £ 

(-4S «.UaC- jl ^ '-^?- j ?J*-* ti-lJ-ia. ij jl tjjja. <4cO 

♦♦ ♦♦ ** 

£ £ £ 

(jl 2?^ ki ^ (JaL^, 4_a^a j ^ ^ j^a Jl L_fljj^all el plj^^ll A^JjuIj O-^J^l 

(JT^- ''-Jaaj JS ^ij^j ^lijjlj ^jjj jsijj jxuil <2-1? 

. 4-^LoiaJI gji! ^ lojl A^jjy^Jl 

UliJl ip\Jl\ 2.3.15 

jl ^ (3^ ^jJ^joiaJI ^_1c- l^j AajS ^A A iil^Jl fi^l^Jl 

djli 4 Jaklll j J)lg_^Jl ^)4C- ^)1-a11 ji^Jl 5_3^axJ1 AiLaiAll ^Aj .^jiajjiA 
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(JIajlIuiI SjJajoixill £jJaj3 (J^ajjLoll jl ^LlaII plsj)VI 

A_)^ja*J 1 A^Laa!) ^jj£j cA^Loia]) ^JaLaiAH ^ja gjjc. J'‘ i 7 lljJaS 

.AjjjudxJl ^Jii]ij 4_jjjlL<Ji 


• 1.15 .If wM A_filiJl £e> Infill Ja; 


** *♦ 
X Uj.il 


A_laSj j! ^ LjJjjuUa a^Lc- ]^LqJC>1 IajI.} 4 ^qW \1 .I^jJj 

.Ixj Ia ^jolaII AjuIja] AJUlijVI ^ lailll A Ja^Iloj j& .A_J\ilijl 

A-LjJ A Al^a ^ja Aaj (JaiSj J)Lg-^Jl £5 ija 

fi^.U A-iilk V) Aaj (jAil AjI (jt ^ aU ^ja j . A_il J 

. jt^ii C - L^aJ A_AaC- 



A -lilk as. 1^)3 


** 


A_j^.Loia a^JajuiA — . 


** • ** t ♦* • 

A w ■%. ^ A L i H \ A A l—> Q \ 


A flc.l^)i]| A^«u3 


_A_i^.Lua-a 6^)Jajauxl A £$.1^)3 1.15 


o-Ui! jl** £l i5j! 3.3.15 


(jjs u^- j^' j^' £^j' j* oA^' jW 

.<jjaa'i iajjJaj ^IjSJI (— b^altt 

ajJa^^a]! ajji.La]l 4_}iiiJI aaf)£]l A «aj3 yaj £-lajj^/l li& J-laJljj 

g-lfijl t2. 1 5 Jlill ^ .1 «j 9 4-jiliJI s*l^ll cjik! ^1 aLSsII ^Uijl 
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A lakilt jlg-aJl jIaII Jaa. (jV ^al^il 105.1 jlg.>ll 

.^1^51 5.01 -J A\x 7^)aI1 

L*\M\ u\jl\ 4.3.15 


p lijjl dll 3 A Ja^j ijj\ (JjjjS 'a^ajouA! ^ja .^djJ Aa_}3 4_1aIaV1 

4-iIaC. (j£l la^3 4 _iaIa1 AajS <aj t^ldaliall L^jjaidJl (JjoIjS ^Jj - jjjg ^ ^ 

C> jjo£ (jlk^l L_Jj^il<Jl <jiiljS ^.jJ <J 1 jJa. ^ 6 C_Ix^aj 

.jl^Jl L - ix^aJ 4 iIaC. (j£l 4_1 aIaV 1 dllp|^]l 

J . (Jj£ V* IsjjI .Ij.Wll ^11 ^UjjI (JA 4_1aIaV 1 ^)AaJ 

g^l jl^JI ^liSjl o- ^ 3.21 5*]>II ^ C >A ,3.15 

101.8 cJj^.>^ 11 ^JaUl ^IsjjI (jj^5 ,^1^S1 105.1 c5jl^ 



4_iiik 

^ 5.01 


4_i^.Luia aJaja 


-oo 


I 


C_1 ^jolLq 


•* t •' . 

A LiQ < 


4_l*-2k^0 



_A_l<aLai I J 3.15 


4-iMijVI ALilll 5.3.15 


^Jj ^jolaII A AaC> dAdl (J^a*ud AjSj^a A )* 4 lad AJUlijVl A ladll 

^ £ 

"bjA >'l (J^ (j^jjjjJall ^ja \aY\ (JaxILolI j . dtjl AALoia 

♦♦ ** ♦♦ 

-ll-laJil A iUq'i'i! A Jaaj Jjc. A jfllk a?. ijS ii.jJ ((. alik * ££j^ l^j3 jlg^JI (Jill 


363 



. ^jlg-^11 -l^lj £3 ja ^ja 5_jl^_i]l 9 4 Ja^j 4_}jj 


Ig Ja* J AiLaLAllj 4 _JUlijVI Jaliill I 


♦♦ 

^JJ 


. 4.15 J< *a!I . ^jjjJjI jJadll dlls^lll^.l j ^ 4 c^. j Wq^\1 ^LoiaIS 9 

CL& j' l_L^Jj JIaJ^I 9 <jlj*J IAjUlijI 

4 Ja^j ^*4^1 ^}SJjaiA 4 _JUlijVI 4 jakiil (J-llAlI JajLLoiaII p^judll 

JdJ 3 Cy* 4 _lij -^J JIaxUjujI L_L^Jj CJjjolL^I 

113 <jx_a£ c 4 _Jlilij) A ia&j pLajj (j4^ ^jJaJ V - 4 il i 

-^fA- Uai. ^1 (jl tjS^j 




A jilk as. 1^)3 

A_UiLal 6$. 1^)3 

A jq\-N as- 1^)3 

l 

It 

* j 

l 

t 

r * 

n 

1 

A 



^J \ Q**< *< ' A 




** * ** t ♦♦ 

A i» ~n y& C-JjjuoIa A Jog \ 4 
_(Jlaaj| ^lLs.q'i 4.15 


AaLul 4 ]| $ 34 ^ 4.15 


joJ 

♦♦ 


fi^lajalA £A p UlJjV 1 9 A^Laa!] (JJdljS ^L^LoiaII (JIaO V 1 yil (Jax*U 

wLP^ l ^ J) l la 1a Ic-jJjoj A^LoiaII (JjLaJ a ^ l^jl . 4^^,LaiA 

^Jj Ailxiaj C^JjaC- ^)^.U ^l£ • Ia&. 1 ^J l ^jAlll x^allA ^lc» 

** ♦♦ 

Cf' ^ lj *^lJjI-u»ij g.j)La^a A^la^l J)l^^Jl a^c-lfi 4_ia3l 9 ^ f 


364 



*♦ 


9 jUaLaltj (JaI^JI ^ja ^lill j 4 Ig 1 aI£j A C. j aII Adis) AjA 

- A » k >*j ^ (JaI^JIj L^LuaAJ A_X_Jjl 5 1 Aj^/lj .JjAdJ 


^-C-laS ^ja L_al\jj ^aII ^jAJI Aj&2^\ qI^ia Aj^LoiaII O^-J 

»* »* 

^Illl ^aIaj]) (j£aJj - x^aliA ^ja A ^ * ^a Aj&2^\ AjAalJ A \\ 

<_>“^ US« * ^" u uA““ L>° ^' x -> a T^ 1 cylc- LSj^ u' b>^ J^' 

** ♦♦ 

^jAa *a CjliLoiJI 

^jLjajxJl Ig » l^iQ^ Ia*j A .LuiAk *^)lajaua ^g_9 AjdLuJt ^j^Luia]! qjJajaiAll IaI 

yr^J 14 IgJ^la cSjWi ‘U^j 2 j 1 ubi'- u ^ 

4-2kjAA Ldaj) ^JaLaiA AaJj . ^AaII ^ja AAaII ^jaj $^**-51 (3^ 

AsLoIaII ^JJjLlil A-^Laa]| ^JaLalAll (JaxIiaJj - l** jjjllAlll jglll J jljA^ I J dAjudjV I J 

A_iic« ^jJa jJJ ^jl IoIaII ^)JC< Ja^ ^j4J A-iSjiLudll 

. QjJajudA 

S^S^ulaSI AjJj^ laxua 5.15 


^jl I oIaI! ^)JC< ^)Ia 11 ^)iai]l ^»4y AjAjasJI A-9Loia 11 ^jjoLlil (Jax 


♦* *♦ 

JjoU 


*^)^aa] 1 £-dajJ J L_1^J 4 ( JjaA (jAA (J jKM j • Aj1c» j£jJJ c^aII ^C5-^b 
c gJ IxjLi l ^4y AjAja*J1 4 \* 1>> fill dl]j ^aAC- (JjAJj cIaIaJ ^jl£ 

(Jl ajMaI AjAjaO ^jJ^joiaII (jl a jJal AAJ^Ja (J^jojIj .A-^LoiaII d A A aC. 

jlklftll (JaU (^£aj 4^)9jj4A ^jljjAll 1.AA (jfLi Ia) j .‘a^lajaiAll A_i^9l ul)^ 

JaiJI £_* (JjUaJJ jjL-Uj bxaJ ^jJ^joiaII JaIc. L_llln]i 

l q\ A \ lj AjA^a*J1 Aax. jJa I aI . ^_9 ^AjajJI C ? ill x^jaII 

' ♦♦ *♦ 

£ $ £ 

(jljjiA ^sl jj a^C. - A > uij £paui4l (_J«alc. (_Jj 3 (j»a laj ■ iaj (jl *■ _ j3 
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A Auullj L_al^JU A \» j\l JaJjJa 

(jAlj i Ig-llc. bb^)J AiLaLA x^al jujJj . IgJt jJa jJ J)^)>q ^Jj 

. j (J-lA ^jt ^Ic- AiLaLAll <Allj 

.5.15 lS^II 


? S' 


, r > Jj| AiLaiJli t4-J.JaC. ‘apaj. uJl _ La-lic. AiLuiJI Ju3 jjt_^_a (_^ka!L j 

• D2 Jo ‘ Lajl-S 


.LoVI JJ 


ikJI Jl 



Z7777777777777777777 

J ^LaSM Aj-^aC- In n^> 5.X5 


L£l£Lfi 1 uJafl o^jid 6.15 


C kl c^ <> llAaS oA q tLlil^LlS (. A u>>Q \ Ic- oJjuj ^Ll^Lauill UaLauill uS' L_fl \*j 

V * ** V V ** ** * ♦* ♦ V** ** V V V 

!■»» ll &AaAqJ 7 L&fria (Jjjla ^jjx 

♦♦ * 

(j j£jj J L Js LgAJ 13.00 ^1^ Ale. ^)ix^all ^J>Q 'bJjCLhJlA 


(~ya\C* (_£jLoij j A ^qW ._ic, A Aja^o £ I J jjuj CllLAAe (Ajl^JjAlll 

♦* 1 

l^LQ fiA^t^t ^ jLuA CllliljalA (AjLAA*J 1 (JJJ 4^aAJ 0.01 S-I^JJalU 

^aAJ 0.01 C-JjSl AiljauJl IaA (JjALq ^-AjoiJj . ^aAJ 0.01 

j'Ab ‘ £ j^JJUd .sl.ic.lj ^sl) jLia c -l 1 31 jujj .Lajs 250 Ji^ 3 ‘ ^ dsliLuiJ 
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-Ax_l LiJaji o-lc- AiLuna jLj’iJj • _J& (jjilLa >^all 

6.15 Jlill <4^1 AiUJI [4 ‘5^a .aUSII **11 cjU^. ^ > 

♦♦ * 




7.02 4 


^ial ^ x ^>‘i ^ 



7.00ft 


6.99ft 


L-illjL^aliA -L*. 

, J)\ )Vm\ 1 C t 1 nA">^ 6.15 

V LoAlc- j\ 250 jlki*ll (jC» *fi^lajauiSI ^xJ jj£j LqA^C. 

^JAAJ . AjAjolJ ^usji. (Jb&xliuJ L-i^J 4L-1JJUJ £ujjLlq fiJajouJl 1)3 

*♦ "" 

^IjjI ^Jj ^joik-Q jl ^Aj c^jAjolJI 7.15 (J^ kill 

j cajjujfiA Sjlajaixill Se-jjS V LqA1x_9 . l_JjIjj]Ij jj 4-jj^La 

j £9jj u' S^Joju^aII (J-olc- ajLij (Jju^ ^UoIaII (J-olxJ 
ij - ^j\ lal^ll c - A\ x^IaII Ja^J! (J^jI Jqjj ^jl AjAjoliII 

bjajl AjAjouII . SjJajoIXiII Cj^ ^sI-uLa 11 (J-l^JOLlll (jl 

.?.£ 0.001 a^aj cijl?.l)L ^-ojoli (Vernier Scale) A^j^i ^ 


.^IjSI 5.753 Jlill ^ AixJI 2ujai ^jloij 
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joj ja diU 


diddle. 


Jill djLa^lc. 
aJ^^i 


dddill (jLajtlLujlj 7.15 (J^LuJ! 


JIaxIuu^U AaLulaII Jl^ j}^&) 7.15 


^Jtill .A^^LauJl (JLoc-V! ^x. (j-a cJ-gjl 


IxjjJ 


^Jjda^lil Ldaj) ^c_L-saJ JUi^JjoLyU ^-^.LoiaI) j\ la-bo J ^ill 

♦♦ ** 

£ £ £ 

Qj£j ^jt L- l^J 4 (JIa*JjojV 1 d3 y\\ (jjfLi V Lq-Hc. A 

CllilJj .AjjLa^J <jJc. ^9 lxjjdaj>o 

L-lx-sadJl ^lj9 ^JAJ ^_2k^)i]l C .^jljill ^dyldll C - U^d\l 4 Jualo ^Ac- 

Sj£labO 6^C.li Jj9j!il till ij clliLo tilJJJ (J^ajVt ^j-lc. ^jljllt CllJJJ J 4^1^51 4 

^^11 CJj^IaII £jJa ij lilj »(j43^ ^jaui 6 ^C.Lola 11 g J)l^_^ll 

^Jc. jl^-^JI 4 j£s 1 AlL^alo (jj^l CIli^J ^jIj^II 

•£>-“'J t-d"' 

‘(d'il (Jjid £-1^ <ajJ) J^jVl jlki* Ajaal <j4=dj 

iLjj i4)dj AjSsSM i> £ij ci4 jUii4l 
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OP- uA~A' jj4j •‘Vj^>° 

^aJ .^JjojjVI Ax*IaaH Cl Ll^ 4 ^)jojjV 1 ^alg-jV 1 aAC-lS (JLgjUjojI 

' a -^ JjAi j£jAj jAtfl cs^lA' £jj AA J^=^' 

Ajjj ^AX L_±^Jj . ^jl !v^\l 4 \9 jJaj dul£ l ^ ^ AX-IaaII ^AJJ _--L^ 

I ♦♦ 

OAA' j^=>] ^ s^iA cjI^i^.] Jjjj liLiUjj v ^ ^j^ui (>» ^A-iA' 

.Ajjaal 3aiij jlg-aJI Ajai V t> <-$ jt 

(j_A jUilall £^ajJ3 ‘(^i» 4^>) lW^' jW 34 ^ '-^ 

J^A^JJ LgAx.^ .AxIaaIIj 4 lajujl l^j AjjAS) JaJjAaJ 9 4 Aj^IaII ^X^ll 

♦♦ ♦♦ ** 

.Ajj^sI 433 -*-> al f jaJJ ; i j jAj t A-lijsV 1 


Jl^aJi AjxAaj (J& MjuLutil UaaJi jJLaa 8.15 


^a 33c 3^JI l£J^ : -- ' * •+■ 11 AjjjsVI 4 ;» ■ >■» ^11 433 (j-imaJj (j^a-j 

:LLXI 


j' 4^-^ <A) jUA' 4A (J^J*^ i>^ ^ :Ajiua^ jjC. jl^Xl .1 

£ Al^Jl (AjLujjIaaSI cl^J - AjjASI laxAa £aIc 3 l - I^J 4 (Jax 

. SjJajouill AxJj A-iAfiVl Ax«Ia 3 A_ i*_xia 9 , (JjjSAlU JaJjJalS 

L-JL^J (Al . ^UjjI ^jAxj ^ AaA^VI laJjAa SaIcJ * A k'vM a 

AijloJl (AjLajLlAll J L-I2kj 4 lallk ^ ^lijjV I 131 2 <- 4 l^>n^ 

j' 

cLajlA AjAj-<X- o^JajuaAil (jj£j Ajl L— L^J lIlulaI d^Xu&^l .2 

^LoVI ji 4*6^1ajauJl A-lAfil (JLoxAjujIj 4^113 ^JAiA 

fiAl^Jl AAJ^iallj .‘fi^lajauJl IajIjoj ali^jja) L<J Ia3 9 C aI^JI j 
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<LAjxJ bbe-jj 9 6jJajua>dll ^Jc* Jala^ll 

• 0 ^ 4 ^' t> iii» 3 l^«yij 

LJ..\'" ‘ ^"'■ < '" t ji |^j |j| i a^l!±i.l |_]i ^aj i jJaxail >3 


ja viillj Jj. L^jc-j .^LSa (jj*JI op J Lp- 

\ol>® U^l (j* ( 3^^ ' Jaa. JjfLl V 
^jljl x^Lalt (jUadll ^Jj^aJ ^jl Jal^li 4 inc laJjJaJ )1 a Uodll 

^Ac- juj (^j£J 4 iLlx 11 JadjJa ^Jj |^la3j .Laid 

3^.1j JaS3 -l^lj juj (j 1 ^daJSla 4 Ailuill <LojjL<ia]| ^jli 

• ^jouJI 4 iL&C. ^9 

4 iV<w\l c_fljjJall du IS lij :4^^abaVU <jJJf 1^111 ^jlda .4 

La ^jjLujLolI^ 4_LaLoLTU 4_lAldH tlsLobO ^jt L— L2kj 4^dLLa 

Jp OJ$ f?““ g^' frUaiVl jla -Ul)^ l£-*' 

. l*» ^jlijj Igj V 4 ,‘j » ■ .~i Ja^jjJa^a 

b% (^ill L> ^iJi]| jjl; jt r^U. jaj SjkuL^l af.\Jk .5 

<j|j S>kuiJI (JA A AA X^l \ 4 ^ iq\\ |^kj Aj\ ^jLqjJo] l^ All ^ S^LualJI 

. ^ ^ . .~1 V 1 A**n J V > l M~l\i y 9 A **1 L ,T 1 


JiaJI ^ ^U^LutAi) CjIa^IxaJI Jj^uu 9.15 

♦♦ 

4 Aj^LioiaI! diLa^lx^!! (J^ dll 4jjLl*_A dU|^j ^^LuiaII j ^jJa 

A 1^ joa § 41 aI£j 4-^dalj dLajla^aH cilia (jjSla (jl tiJJbd' jV 

** 

cilL (J^jaiaj .cilli 1 a 1 ^ ^ (j^^LoiASI (J^x*uai jj 

1 ^ 1 -JL yQ 4 ^ \ j' dLaUj c-JiIna I^Jjujjjj dULnlt 

- dljLull ^ 4 ~)j u ^ ^ \ i jujj U£ .I^LoxJjuoIj 
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£^LouJ 1 ^9 JIa*JjojV 1 Aj9 ^ Vq^H ^JjS^ll (Jlj Iaj 

ClsL^ij^a j ^g-LoJ CljL^jj^a ^Jj ^ V<w V. ^j3.ll; ^juakj - A ^ ijI^jaII } ^IajlJjojI 

(J^x*UaTi j . CIAjIaaII 9 a-3 ^aSI y j'- ^Ic- (JJJjaiII ^ ^ jj? .(JJjjojj 

^-^.LolaII c 3 d^J (Jj^lall (j£> CjIa ^Lla (J-l^uaul 
I j 4_Jls!ljVl ^Ll*_ 2 kjAll C — JJjuAIaII Jalij £9 ^a 1 L_Lx-a q ^Jj AiLuiaj 

cs^' r V' * ^ JJ> u' U^y <-SJ^ CjLjlta ^Ij t jU*J1 -Sj^j JJ^J 

A l* A Jakll) /tJjA i**^ Ja^.^1 aII \ x , >> \\ ^jAjj . Ig '^1 ^ja ^ljoiaH i£j ^ -) 

l ^ LjaJ 1 ^jAjJaJJ ^jl (j^AJj <Ja£J j! 

Cljli^JalU q A i* CIjIa^-xJ! q cl^jjlgjq ^joiaII A iIaC. 


• 8.15 ^}Jajl • (JJ^I ^ A-liJajV 1 ^IIxaIIj 
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^jouVI <■ a x 

i r 


c^UUj 


f l U-v^l 

I 

diV 21x_a 


(j-ajVI <■ a x ^ail' 






^ >»r-l ^.La-uj' 


i a '\ a I X"1 1 ^ ^ .» 


-ft 


CllUa^^La ><a]' ^La^ilssJl c. q ».o j 


5JM' 


A iVq^t A l^kl CAjLu A nQ^' dAa ^ 8.15 


113 La1£ CjULuH JLaC-Vl ^joJjLq-Q 

l^Aj -" 4 qW 1I _J ^4 AjJaliall cj^jujIIaII (JjoIjS ^i§j • 

(jAial! ajLc. JLu£I .4jI4j 1I *1^1 (jjLjall ojlc-j cs^J 

BM1 ^jL^k^alt l^jjolL<J 1 ^2)lc< 4 1 ^>q 1 ^jjoLiiH ^JaxJ ^jl L-JL^J t^jjJaliall 

^J] BM2 4 JoVill 4uaiij c3^ BM2 ^ j» 7^2' <Jak2l ^2i 

. j lsb f.t l^i'vNf 1 /j>>» J J^2kj C - AJjudJ Lo j_plj I^A "BKdl 4 Wa'i'l 

4-1^41 BM1 ^-UjjVI J±A& (jJJ J^ill cr «ja4i <_>u Us 

(_)*ilja]l Jpl&l gj^jj . (jpL&VI Uaij AjlaJI j .lit <jailL4l BM2 j 
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JSjj j ^ . JjSfl C5^ *b^V' £^b 

(C)^Jj .BM2 A lakjll ^j>o £$,1)3 -l^jJ j AjJi^t JaJjJajj <Lljlj uia^J 

*♦ 

aJjaJ'i A^laJt i— knaj 4_LaLaVU AjiliJi clil^ ijflli JLastluAj ^uLisll JLaS! 


•BM1 ^Lisll J\ 

^jlualiHl) cj^utlAil (jjUa 10.15 

♦♦ 

q! jnL<T' ^C-lij )1 (JL>^ A AaC. ^gAjJalidll L^^jolLoII (JjoIjS 

Jl^jj . ijij^. ^jt*i W q*i\i qjSj Lo^ic-j . ^j^t 
ji£ ■ j ! ^jj£j LoAic-j . ^jAila^ill ^^Isjjt a^ajouJl b^ L)+2 (JL)^ 

,4_Jtaljt Jalaj (J^xlLaij 4^1^-^Jl <jjj cJt^o 

^ja A qW ^jjj^j IojJjuo ^AjJalidlt C-J^joiIaII (JjoLjS djWijiaj ^)j£t C)^ 

(jl£ ^JC2k^Q L_JjjalL<i ^Jj <Jjou11j A IX L jjjgLbQ It Clst^lc, dAc-liujI 

♦♦ \ 

i 

!a& j. JL axjjujIj ^ Ljal illlt ^jjdLiS c. L_fljjudj . tfljLui £^jaijt A3 

A3 Aj\ JaJa^alt i^ja *9.15 J< jullt ^3 4 jaiaH A oWlt 

» CJjjoiL^lt ^Lc- A Ja^j (JlSljVt CJA^ (ta — CJ^J t - ix^aj 

♦♦ * 

(_£^t A3 4Jt \ j>^jt .BM2 ^ t l_s jjaii^lt ^Jj BM1 

** ♦♦ * 

d}|^Q cIl^Ij jl^Jl ^t^c.j ^ Aitj cBMl BM2 (j* 

• o^b^' L>* ^ 
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BM2 ‘ 
95.30ft 


j' :HI tAJ-aUi o*l jS ;FS ‘‘SjaLk S?l jS ;BS : Oaij ;TP ‘cs^ :BM 


.A-lLjalij C_UjujLLq 9.15 JLA1! 


jjU^j V) ^aLoVl ^JjojI-Lq A^Lola (J-olc. ^LjUd-A 11 IAij 

( J ^JjjLiLqj ^JAx >><’<} fjS Jj (jl^aJI Ig-UL^J ^1 

tij* t^ 1 ^' LS^l j4^' - 4 ?^ fl^V' ^44? 

£ & 

2 j 11 (j! ^ ^aj BM1 * (^^joi 1 a]| 

♦* ♦♦ ' 

C— flbjaJ lilj cBS &AA 5 3.03 j^ailAlt 

♦♦ I 

o±j&\ JA\) BM1 ^jA\ fLl\ ^liSjl J\ ?\u\ 3.03 Sjku^l U\J 
.^IdSl 103.03 l5j^ HIjWU 4 (^ 100.00 c5j^ 1 $-jI 

• XPl^-J^lj) <Ja^j jtlkjj jjjUlo ^aLoVl DjJajouill (J-olc- (JSl i J 

4-1aLgV 1 6^1^11 ^)iaJj . ^1 a 51 3.86 <iaki]l aA^J FS 4_i^LoVl 6^1^11 ^jLojJj 
jl^aJt L&Ui 99.17 TP1 HI 

2.60 ^AjojJ BS 4_iiik |^Jj . AjAi. ^LoVI (jVI 

^ 4 jLojJ ^aII XP 1 ^lijjl ^ ^gjall aAA C_flLjajj cXPl ^jd^AS 
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^JaSj jtlkjj 101.77 99.17 

(jjjLojj l^-jl j-ima fiJajauJl FS A-i-oFxal ^.j.'j iTP2 AJUujl 
^jLolj (_£ ill HI \) LjouJI .f\S$\ 4.53 

jjSjj .UjS 97.24 (_5jLoij TP2 ^UjjI 101.77 

^jLajJ BM2 A lx ^k^ll L^jjolL«J 1 A Ja^j ^l9Jjl ^jl cAllllj AdLaaJl 
BM2 j BM1 jj^qi' l ^c^lijjl <jl <jV! .L*jS 95.30 

cs' ^ <100.00 ft — 95.30 ft = 4.7 ft csjl^ 

** ' *♦ 

.{LlL 


: Jj U1 Uaj J. ^ J ^lisli C_J jjulLoII ^JjdU3 *1^] (jl 

♦♦ ♦♦ ♦♦ 

•?>^J jw' -1 

.BM 1 ^JC 2 k^<Jl CJjjoiIaII aSL*J Auilk ^ .2 

♦♦ * 

.FS k»U u\J kj TP aJ^' ALii ak .3 

'bJA 4 jig 'nII JSjI .4 


.TP J BS Auik ^ ii .5 
• FS Aa-qLqI -ikj 4^^.1 TP A la^j .6 

•<_£>■' OJA ojJa*.j jk?JI Jail -7 

.^3^0 AjxLoI o«. 1_)3 Ai.tj 7 — 5 dlljiai^ll j>j£* *8 
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. JjJallil! (J\!Lo Cjblu 1.15 



AjjjLuVI df 1^)111 


hmi\ s* yui 


100.00 



3.03 

BM1 



103.03 



99.19 

3.86 


2.60 

TP1 



101.77 



97.24 

4.53 


4.22 

TP2 



101.46 



95.30 

6.16 


6.43 

BM2 



101.73 



97.29 

4.44 


3.85 

TP3 



101.14 



98.18 

2.96 


5.11 

TP4 



103.29 



99.99 

3.30 



BM1 


^gic- CjIjUj C5^ AJjJallilt L-J-LuAlali CliljLlJ (J^ jujJj 

11 ^jj 3J (j-o c_alljjj .1.15 

U\jft\j HI Jl^ll £l iJjlj BS SjikJI *^'j STA aL^oII :5^i 
C. # Ijuo^J &Aac 3 AiLxiaj ^j£^aj a -ELEV A ^lijjlj FS 4 _lgLqVI 

.£* |^s JS ^sLola (JLq ^^LisLxiaj cIjLq^Ll^ (J^ ju^j 


f UaiVl <> ^Jl 1.10.15 

^ £ £ jg 

l^J Lo ^J9 j . Lo ^jouJI *1jj1 ^9 I 

L-L^J pUa^Vt ^ "Lqj L- ILuAIaII ^joIj5 

JpicAl Uak L-jLai^j 4<jjAAll ^jSJI 4 oU\l :U)1^] 
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4-lxJ ^jouJI aII^. ( 3 ^*-^ • 4j ^ 3- 


AxjLA. 


w 


4k • UA c$' ( -* J ^ 4jjAttll ^1 jJ-Sj (jjskj . (j44U 

Aj^sLoV^ Cj'ipi^ali f-ja-% <4 4o\l-»^il 4 jjjj t j)a3i _-oLoij ( 'ji * _ ls>. j 

, ^ A p liii )Vi £ ^ jal 4 q 1U.U 4 ^ <a\l 4 ioI-v li CjI«. ijall pj-"^ A 4 a\U^lS <aisJ!_$ 

:a4^4L UsUily 4k jlAj .(cj^V'j £^j') BM1 


|YfS- Ybs| = |AH BM1| 


L_J ^joiLq ]| ^Slc. 4jaii ^ plajjVI <j^)2 jA AH BM1 4 


' "■ 


?*Mi 1.15 Jj^l AjjaAI aJ^JI ^1 Ja :4JLw 


M 

DO 

00 

I> 

3.86 

3.03 

4.53 

2.60 

6.16 

4.22 

4.44 

6.43 

2.96 

3.85 

3.30 

5.11 

25.25 

25.24 
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|VfS- Ybs| = |AH BM1| 

|AH BM1| = \BMl b — BMl e \ 

|25.25 - 25.24| = |100.00 - 99.99| 

0.01 = 0.01 

MB1 ^tsAjI <jl IaAj IgA I <JjAa1I ^aSII (jj^Aj ^ hc*\ 

Axj 4 Q dd j jjjAli UaAJI 9 .diULJI (JjjA^. ^ LLa^. ^ a^Ij (JaJ 

** ♦♦ »* 

Uadi I (jl£ AjAaA 4_illAll S jJadll jlfl 1 a 1| 4^ ^ x^adll (Jj15 ^)JC. 4Xj5j 




** ♦♦ 

< aj 3 

♦♦ 


caaa^. Ail .(jvlc-VI cJAa^A jA caHaII gjillj 


4 ^ C > ^JUd^ 

£ £ £ g, 

(jjA ^ja ^ ljoiaII £.|^J ( Ujdu^ll (jt USjAl ^ ja ^ LouJI Uadi 

. e-Uadl 


^ • g. w .* s-^ - 

. « j. ^ a ^ L ^ j 4 ^) JC . J 1 ^ 9 . $■ 

- • .lluJl I4J c> ^]l jjjaJI ■ " '''' = VM ? ' • ■’■ 




AE = KVM 


^Aa. 0.01 <^ja 4Aaj3 c. alAdA CAjU K $ 4*U ^jajoiaII Uadll AE Al 


lia. 


. (JaaIIj ^aLq ^jolaII Uia. , ji ^x. j W qa\ 1 AiLaiAll M j 4 1 .0 

l ladll 1 * 4^ All ^JUtll £L. J UlA J ' (A? •£ JUlA ]| <_jjj. JUdAJ K jAl 

^ jl ^ ^ 

^ooiaII IaI .0.01 l5j1^a K J <-oji UaxAjuA 4lAa. jjjx <J ^jjoiaII 

K _1 AajS (JaxAjou3 4 6Ua£ 1I $. l ladV I (j^A j dna 4A^a1I ^jAiQ'v IaII 

^All CA^^Ag-dlll SA ja. AA^J 4AV 4 jAj <Jj3 ^joiaII ^jjjalA C.I-SJ lil .1.0 


378 



K ^»J3 j . CIjIa^LlaSI £JJJ < *— i Sjjuj L_fljjud 

.<jc.|j)J)]1j <aI*_I 1 ^liill cijL^jjaui a ^ 0.05 j 0.10 (j^ 4 jl3|^]1 


(JjoIjS ,_3 5lx3 (Jj*-alaJl 0.01 J (^J^LaaII Uaa. (Ja lAJLut4 

*La jjaaaII A il£ll ^sLaa!) dljl£ 13j J^Aa 9.15 J< jaII ^3 ^gAjJalidll L^^jolIaII 

?<SjjLa 0.10 l5jL^ K ^ ciul£j ^ 3600 ^jLojj LUj UUi 

:JaJI 


AE = #Vm = 0.10 x 


N 


3,600 ft x 


lmi 


5,280 ft 

= 0.10 x Vo.6818 = 0.08 


.S/^Li (J^jjAaII Jplc-VI Ua^. <0.08 > 0.01 (jl (J] ]>laj 

ttlktfl o-L$ 11.15 


(J jjJa ^Ic* ^ lijjV I ^3 ClijjJxlill 4iilLaA.il L-JJjoA IaII (JjjL)3 Jajl 


IxjJJ 


ajL 


-all c. oj^tl lSX± joia Ja j 0joiA ^tiaJ ^Illl -La ijJaaJl ^jaj . La^ 


^Ic- CIjIajIxaII tilL ^jujj U^J .Aj^IjlLojVI Qlj.laJlj ^IjjudVjj ClAS^lallj 

v ULil jlajjj <4^«lijjl CljlakjJj ^ ja ^j£aj 3 laaAl Si^joj ^ JaxJ cJaJaaA 

^LulVl (jA J^IaC-V e.|^a.lj <4_i3 ^aAj^aIIj 4 \*W 

4 qU^^H L— Ljjudl I aII (jjdL)3 4 4_lltlll ^JalL<H ^3 ^jJajxdjaij 

. CjIjLliSI (J-LauudlJ 4 U>iQa\ 1 4ih jJal l a 

Jjj ^jJa^J ^jjdLiill dlUaaA (JaxII ^.laj LL - iijujIIaII Jaa. 4 jjA ^.ujj d^3 

(jjdJjL-ali]l ^jj£j IaA1c»j . tg-i3 fljlaj. joaII |jAj L_fljjai ^lill ^3 ^alc* ^1 
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50 ^ 25) l k ^* > * J ^-JjLolLq CAIsLoia AljjVl ^ x iajj c4_^Jajaua 

CAllaa^a 4^oj ^jj£j LqAjc< ^1 c4_^Jajab<a ^jjjJjI jJadll ^ LgAjC«j . 100 

(J-wtll Jjjj-3 ^JlalbaU t ..,\!Lq 4 q >. 5sJ ! 1 ^_Lqj cI^jjjojLLg ^jjdl_iB C— L^J <Ll3ljAaj 

^ivJl 0 >-v <iiA t> U^J*^' u' cA) 1 >^J •‘W’* fjLj 

yU £ 

*v W J L_fljjaj ^jjjJjI jjallll lalljl ^aAc« ^jli 4 ^}JajbU ^ qjq^v \l (Jj.aH (jljJ ^ 

(Jja Aj£1 ^jiA *Loj (jj£j OoAja. 9 . 1^43 Cljlia^a]) 4_^lij l - laA ^AH £3) ^aH 

^_lc- £<A eJ ^Aa. 4 Jakil) ^ lijjl A jAaAl Aj q ^jJaj (Ja*_H ^^lc< ‘O^J^' 

.(CvA-V^ Cljlla^a]| 4 L^atall CAIsLoIaH ^jLajj AiLalA 

*♦ 

^b ^.LlaliAH C 3 jjuiIaIIj II l_i_jx»i 1 a]I ^La (jjj ,^-ujjll tx>ill aj 

^AjoAj) . (jjjjjl jJaaH 4 jjA AjA^AI (JajAjuA (jj^A.1 4 _iaIa1 CAle- J)3 AiLAaj 

Jjj3Aj £.IjjI ^3 c alia. ^ ls^ 0 cl^l*- 3 G 4 0i u jjj <jaIaI CLjI^I^S gAA 4_lqLqV^ 

(J^ jail] AjuUill AjL^laH (jl 2.15 (JjAaJl (Jjjj .^AjAaII (AjIjIjjH ^3 £ l 1 
. ^jJjajj3 (jjj 4 5 \l 4 _iaIaVI ^jJaj ^Jb 42aJjujjii <JaIaV1 CAlpj^AH 

44aIaV 1 djl^l^llj (j-aLi. (JjAaJl AjaO AiixAaj ^Jb 

-4 0> ui<j\i 

vA.1 Jaa. ^1 ^1 JjjJa cj Slj3 J L_flu-aA (JjjoiaI ^_C^uiSI JaaJ! AjAaA AxJj 

♦* ** 

4 Oi^v ^ (j£ ^Jj <j)Aj 11 4 AiLaLAll (JJjIaj l 4 j. u nl *' ^ L_ fljjaJ 

^LuljAajC- ^JatLo CjIa aIjjI J)^)*j cAiAll 4_ilUtH CAl^^jauJl jaaj Lo .A^Aj 

‘Wi5j J**- lP] 2 x 2 4 i« JS Ij*j <jjIuli 

♦♦ ** 

Akl ^5^1 (Jfl! (^ 5-21 CAl^jjuuJl CsAi (jj3 ^Jb 5 

j4Ai A^Ac-j .6JjALia L> bj)M 4 _lqLqV 1 CAle-^)!]! 

(O^^J^AjoAj .JoaJl (Jjla ^Ic- Aj a 4 Oiq^ (j£l CAlc-lijjVl AAaA j CAl^^i]! A^jJj 
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♦ 


Alii. L - ^ l (Jl x&l *■ 22 A_^.l^J) L-Luo^J JaliLj 

^ JL 

djLajljs ^j>o aIoiLoj d!13 L 3 ^j .^jouJI aJj^ c j^ il diLoiLiill 

^jouJI Ijoj) ^a]1 ^ L-JjjolLoII ^2)Lc< fil^lAj lc^2kj 4 AjJallllt CJJjojLLoII 

A ix ^vj^i A Jaklll Aic. A^jJ 4 A_Jla!ijl JaliLj (jA*lLojj a1 (3(j .A_Lg IS^UajI 

(J^judllj -A 4 1 4 loWll jjlijj AjA^IaI CaL*IJ 

4L- JJjuAIaII A_LiA ^a-ud )j A-aUa^Q C— UjujI-Lq ^jjdljlj ^LjU' djj^Ja^. ^jJajJ 10.15 

• 2.15 (JjA^Jl A_2kjA* ^jouJI Ia^j Aj^LiJl djULJIj 


.4 q\U^\1 cjjjujIiaI! (JjjIjs djljLij 2.15 Jj^il 



JtgaJ! £liy 

Sf \J1\ 


100.00 


106.02 

6.02 

BM1 

98.68 

7.34 



0.00 

100.26 

5.76 



100 

102.35 

3.67 



225 

105.68 

(0.34) 

107.40 

1.72 

290 

103.37 

4.03 



340 

100.75 

6.65 



400 

103.28 

(4.12) 

107.28 

4.00 

460 

101.93 

(5.35) 

105.27 

3.34 

TP2 

100.02 

(5.25) 



BM1 


15.06 

S FS 15.08 

ZBS 


Z FS - S BS=0.02 
|SFS-SBS| = 0.02 
|AElevation| = 100.02 — 100.00 = 0.02 

0.02 = 0.02 ^>2! 

Acceptable error — 0.10 (EQ/r(920 -r- 5280)} = 0.04 
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Acceptable error : tkaJI 

Jj*I* 1 tki :0.04 > 0.02 


A jjjujILq AjjA jjoj ^211 JaaJI L-Jjlllj ^jlg_aJl £jJa j Su 

(J^ jujJ j 4^JC2kJ>lll L_J ^)iC* SjJajalXlll £jJaj£ 4(JJdLl2i] 

106.02 L^jbajj ^211 JW^' £^jl ^2^ 6.02 JtiaJI 12 a 

0-00 c£jbaiJ dsliLai* L5 -lo Sjkjui*\t £-jJajJ .(6.02 +100.00) 


0.34 j 3.67 j 5.76 j 7.34 ^U1>11 2^j <Utf 290j 225j 100j 
aILqjCLojV ^9 Ajuj^j ^lia. Jjj 290 4-k^<21 SlC * j .(3auujj| 

^}2aJ A Ja&j ^UjjI L-bud^Jj - 1 jJa-jl 4_JUlijl A Ja&j A^j^ajJj ptsjjVl (J^ jouI 
A 1 1C* ^IsjjVI JLjUjJ iSD^ ^ AjI . ^jl^aJl ^lijjl £yi a^lajauill G£.j^)3 

)l 0 tlj Clj^.1 C1 j1p|^] 1 4290 A k-v ^11 ^Ila. djUaa^Jl 


5.35- 


3.34 
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£j\j c4_Jts4jl A lakll ULoj £5j 4 (jJ^LouJl J 34 p q\ ^J] |^laj a 

5_3j)j 4-1 x4 Aj.1^. £3 ja (Jiiij AlUaxSI L_UjojLL<J1 (JjoLiS 4 

<^aC3 1.72 (jg jIjojJ 290 ^-Io^aI] 4 ^jl »la » jj ^4 lalLall djUa^-all 

^juiaSI j/lui Tj ,^alc£l 107.40 ^jIjol! .\vWll ;- lijjl ^j, 3aa ) ICA j 

cisU|^]l <2ii ^jLajjj .460 j 400 5 340 djUa^Al] ‘^lajauJl dil^r^ 2> **>* i j 


.f\s$\ 4.12 j 6.65 j 4.03 

&£^}3 ^^jJj L&4 4 qU^^\1 jjjuAIaII (JjoLiS (Ja^Iijuo-Ij 

TP2 U\^\ aLLII ^ .fbst 4.00 1*2 *j5 460 aU^W 4-iik 

^jolaII JIa^LojV 4 It . ^alc£l 5.35 4 _iaIa1 


.BM1 


CfT^ 


TP2 


, ♦♦ 

♦♦ 


^joiaII 4_i1aC* ( ^3 4CjAa]1 ^jSJI ^ja 4x.ja^a 2.15 ^jajJ: 

Jj^C' Si !■»» All <2L 9 ^4^1 gCA (j4J <• I J 4_jl juali 4_2kj! Ja^V • chills 

(jl (j4J4 4 ^joIa]| 4_i1aC- (Jl A4^t Cx4j - ^4 ikalilll L-JJjujI IaII (JJdLlS ClltjLlJ^ 1.15 

.^joiaII &\±l\ ^JS ^a£lj4 ^aC3 0-02 GjIC^A Uak 


f UaiSn c> JaJI 1.11.15 

4_iaIaV 1 Cllte- j^)2l ^ja 2cc< ^jAjJajj 4 L_UjojIIa11 CIAjojLiS ^jl ^Jj j^laj 

l 4 ajI A jL^la jU c4_lii^2 CCc< ^ja ^)4£1 

4_1aIaV 1 .4 AjJalillll C — ILuAIaII CIAjojLiS ^3 <1a*ILoia 11 ^jC- bLils 

ikj4 ^^lill <211 ^a IFS Pja^aII L_jLai^. i ^ llAjJaJ t (j4\ sAri.j]l 

♦♦ ♦♦ ♦♦ ♦♦ ♦♦ 

Cl i!ax4juj 1 id 4 \9 "v (. j ojoUaII C1jIa!Xc. Jalil ,2) AiljCal tA-iSlaiij'jl Jaliill 


Cjjl_Js 


Jaj <2.15 <4 jAa11 C 1 sU [)21 4-liC- <^9 .AJlaljl Ualaj kisi jJ 
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CjljLJlj . ^JJjuojS JajCLojJ <^_fl JJOJ ^pl\ 4_1aIaVI 

j'j i^uA\ U=Lk - 2 ja.j ^ J) J^j JjSUI JjiaJI ^4 W)Ul 

Jallill LLiaAj <Laj^la]l aCA ^ajJ k'vM a . J^Aa (J^/Lc-Vl ^ 

d^l^ll O^J *LLlLVU .aL^jII c^t^U V ^ U\^\ 

(JIajCLujI L— L^J Iclj . cIjjcajI $. 1 j 3 ^ ^jl ajMaxiIj C, Q jgu£j 3 ] 4 

L_L^Jj .^jUziLa]) A ix jJaj ji &AC* 11 aH Jj^a Cy* 

4 0 jtllll (jyv jujJ j fi^iajauJl £jCl dil^. 

.CijUa^Jt Cljl^lijjVt pjLai^. 


aULaSI < ljULj JL^lLujI 12.15 

(J£juj , dc. L^_ajujj 34^. 4 qU ->^\1 l_j_^Lia 1I djLujLsa , 'y& fidla a 1 oC >1 

£.L£jj| ^lc» SAC-LuiaII ^1^ *L5^ ^uojll 3A A luUJ^)ll . ^jLlJ JLxLx^a 

L_flJjA-saJ JajJa^e L-fljA-saSI CA^yLbaiAj CAljAa ^LaC- Ij ^aj^Aj 

AjdiA (2) j 4 4 jaIua&I Jj£l <^A X^all L_ujljlj &Lia]1 

d 1 ^ j JaJa^oS'f ^ajojjJj . dj^LujjVl fiA^J 4-Ajjli! djLiAA^jf si CjIjjA^J! ^AiLo 

djUa^All ^^A^ajJI JlJ)^ L , 1 vjjT 1 ^ J)J^ ^ ^Ac> djlcrlijjVl CJJ^ 

^Lijjjajl^Jl a! fA^Jl djlijjj JL<i*jjajl ^jJ 33 ^ A C5^ 

c_ujuj\_Lo1I CjULu ,2c. 4 J^j p ^21 Ica 3A . dll ^Luja^ cJ* ^ ? 

. 5 Jj^OJ J£\ 

2.0 3AXJ L_fljjk-saA pLudV ^plLSI 3^*^ 11 >aJaC>V i ^axJI ^A Lq 1 4jbuid 

JLaxJjujIj dlljj C%0.5 3 jLoJJ 0.0 A d^v 3 jJjoLA Cl l^J 3jA,Va 

?2.15 Jj^il ,4 djbUI 
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^JLaUlSI 6,1 a C_jlj_^. ^l^jj 

. IjjjJLj CIjUa^aI! cJ^l djLjLua^. C - lUaJJ tdli V] L L > C. 

* * ^ ^ 

<^_fl JJOJ c5^t JU.1^ ^C-LujJ 4_AJ^Q CjLqjIx^ jJ3 Cj lljtnlt ^juJJ Lo 1 

• 11.15 . lj^)^c.l 4 _a 3 QjfL 


106.0 



'(_]l!La!l dlULu (JLgjLLujIj v a ) j ^_UjojI_ia]I 4_uA Iilr\ x> 1X.XS 


6^1^51 105.7 CJJj^IIaII 4jjA (j) -lala^aH 

*Lo^i 98.20 -lie. <*—fljjoj a ^ 11 t^lSj a!c> c. 

105.7 ft — 98.20 ft = 7.5 ft 


7.5 ^LudjV ^jLuiJ 


^v. 








L^^jolIaSI L_jljai^j bjajl ^JLauill O^Hj 


^J^UcaII (JLgjiUjojIj 4_la^G 


385 


X Aj)a21 A + AjIaJI L I jmU — L ^Ujjt 

( L 

A la'S^all AJC« ^lijjt jji c%0.5 LaU L_fljA-sa^ll (Jj-q (jl C5^i 

^jLuoj 290 

*♦ 

E = 96.7 ft + (290 ft x 0.005) 

= 96.7 ft + 1.45 ft 
= 98.15 or 98.2 ft 

105.7 ^1) jits L_J jjolLq 290 A li-v AJC- ^jLuoJj 

*♦ F *♦ 

c^Lo^i 98.2) a a 1L ajc- c. a_Lq 

.105.7 - 98.2 = 7.5 ft 


AjjIaII JjIula 13.15 


(JLoxIjujIj Alila^JSj 4 AjJalidll L_Ujoj11a 11 (jjdL)9 CljLnSLi j ^jj 

AjjILq fi^lajobo q\ A±^.ail cA^^J . l^joi^j AiLAjoill dllp b^V' t s* ^£41 
Ajj 1L<J1 ClA^^jouJl aJU. ^9 t)a^ aJ^Ix^q jl J ^jouJI ^9 

AE = kVm 

6~3 c^jAj *— uIj ja K j tAj II <jpU.yi Ikk ja AE 

33 ^ 

. j 'ojSLa 4a^juia4I ^3Lui4I ^A M j~ 4 ^p>a-lllxa 
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.16 


ciUVt 1.16 

^AiQ'v IaII Jai-jAalU 1*»» jJnlt (J^lalAa . 1 

. L yiikll 

.AjtjUill aja^a .2 

£j)ja 11 ^.3 .3 

$ 

• 4_jAq^]| 4jA<q 5 (JjJaA SAjuj AjA^A ^ja ^j£^u]| .4 

$ 

(Jj^IjSj iJ^Ia^Jl fiA-o C)^ J jJaA SAjA AjA^A ^ja .5 

f*tf2 2.16 

Jalj 4 4 j 3 Aaol l j£*J V <^-bj^ JA* ur 1 JJ*^ 6 J& cA^alt 

cAUj j cCAIjIuH A-iajj ^Ic. ^ jL . l^J 4_iLli CA|^iilL<Jl 

Lo jjAlj <jl V] - cjj^ A-JllLo 4-1 ij ^ti^A lAiIjIaaII 

£* ALA ^ LA cA^I <jA' A c5 -aiaC.S/l l3^A 

IgA j£ (jc. la ij^Xq jAaj <ailk^ <±nlt <AAjI£ LoKj . CAlAhjit CAL^AjI^J 


AA^aII ^jjjII (J-olstllj (jiaAkjlj cAlgj^M ^1] 


M 


.» • ♦* 

< Ix^ajxJ 


aLAA) 4 jl^C. ^Jjailall CALI) ^g-9 (jji 111 j& ^c.|j)^lt ^ti£AJ 
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^ Wl (JjJaSS Cj . jL^-aalU L-flUakllj Ajj^allj (Jpj^\ 

CLjLo jJaixi L_fljjud I^A ^J3j p'jJj^uJl Aiatlj] filllj 

(JjjJaA ^ajl ^jJaxJj <LuLaH dj^jj^llj ^jjaiLlaH ^9 ^)JjJ ^jJI xiall 

.jlkaVt Jj^j 

(jlailiaHj ^Ui! JaLuall Alalia 3.16 

♦♦ 

jJall ^)f S9 ' s S JaiuJall ^Jaij ^jjgjJall ^j31jj 

filajlj L_l^jj ^jjailall IaII Jax-xIaH 5 

alailjj ^ /j>>Q-v I aII !*■»» jJall (Jj^a Ac- Lull 1 L-Jjtac- QtjjJ alajV 

4 jjlilLoll Jax-uall ^JaJ Jax_uall J)£^)>q <Jj^a Ac-Loill L_Jjliic- qIjjJ 

P=^' *433 UJ^ U^jc-J .4-Jlc. £LJJ ^!j jaa£ ■3a ^ a J] 

A g ^ Jaa 1 AJdlj ^jt . (Jfl! ^Jjll ClllcjjaJ (jj£j ^ Ig jja* J ^jC- S^llLo 

^JiLlaxa c j 4 J ^ij^o L»» jJa A g j-v Jaa ■ ^ ^j>iqA U L»» jJa ^jiLlaLa Pjjj AjiI 

^ ^paAa IaII jaA jJail ^JaLall e! ^ajtxJl ^all UJ^ 3 ^ 6 Lq^aC- j . (Jlc- lax jJa 

. ^JlxJl JaxjJall J^JaliAl 3' (4l*-alt (j>%? 

Jj^II 4.16 

^ajaia Aiil^Jl 4 ]j£J ) j .Aiij^Jl 4_^>a ^jc- JaxjJaH Cj15j^) 9 ^a ji 

l>^ Jj A>» nU"ui Ajiuij AajJa j j ojjp. jj *lj$JI jjjS 

C 1 jIja£ ^^Ac- (_£jAaj £^11 L 3 J 3 ^i±j ^All AjiI^JI JiiU . aJj£J 1 

** ♦♦ 

•®4c AiU. jj£j AjjjIJI JijS (j jSjli ^1 lillj jl jaa. tAajJaj]! jjx SjaaS 
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l£ joJ ^ J&l! 1.16 


^iLk juc. <Sj£J 1 Lijj :mT AjjIaaI) Ajj^uSI A H£lt .1 

/j ^A jaull 1,1 a AJajujl jj AjAjuj j 'A jujJ 

A 1A1I gIa .Adlajj AjS(^ A 1A1I (J» ^ J Lq IIAj c In ^ *\\ qa ^jA ^ 

4 ^Jajuo^ll Aaialxill cjjaJtj JL<ujdll l 

UjSjjj At>^'j (3^^ A^jl' t> j'-^° J^' jSjJj 
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c> Llqjuo^q Ljajl AjjIAaSI 


l_sj 


L)]( jja Ajjlllt Wi ojZZ :cT h>\±*l\ AjjI S it *£ttl .2 


ji • A X 


(Jj j)g Xj>lll , ^LqjoiII JJ'N \ \ ) w c4joljLl]| c3-3^ 

O^^-) 4jj1a<q A^l& l^_ilc> j 4 q!v^ Lo^ic^ .^Jajuj j! 

(Jjj^^j J^J £^bUa a^Aj - .Iac. (jjS-3 

.gAjAjoj 4-jJlC-j c Q jCl 

(j-o 4 j^Wq\ 1 jja 4 VK\1 (jj^44 :mP 4^Jal]( 4jj£il .3 

*U! jlkjj <X_LoUi UJ^J csAi 

jUa^M i^LuJJ ^1] <^jj ul^ ^ 

L . jjjjJall ajLq ^A ^ . ClAJaSL ulA 4' t>“ 

^ xl\ 4jjS 1 jolLj . AjAaII jajuojJ^ll ^Jj C S_liaJI jj 

Jj^Jl i4p4j ijij£5 J&' ^ 

l^L^Ia ) ^Jax ^ Jllij 4 \jA. 1^11 JLaJ( j . ^Jajuo ^1\ 

jjl^j JSI 4^1LVI L j^ oll ^ U .Sujl *\y» 4l& J\ Jj^jjj 

. ^^Sjjudll LS^ 0 $ 

c.;l Jj^_jaJI (jjS <Sj£J1 &jia ^jj£jj :cP Ajjtilt 4-ukilt 4jj£it .4 

Aa^JlaIIjj 4jjjjall ptLiH JLaL 1*^ (J* &.4A ^JjoG j . 

.aJjjjlt SJLaAjoi <il^. J] LS^Jl l^Aj t^JAjaill ^^IxjojVI 

** »« ^ 

J] (,5^J4 V C5^ ^-5jSlt fijlA dl^JJ :: 

** ♦♦ 

Ja^Jl .J oJa r l.C > ^"v’^ ^ J ■ ^:'llj l^c. La , ^Ji djUaSl jgiLall ^a J ,: ''N 

2 _^aJI (jS-oj tSJUJI ai& .mT 5 cP (JJJ J^alill 
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La! ^ lla. ^ aIjJ ^jt CP A 3j£lt 4 Jajuot^J HlT A ]j£ll 




l^jj du^ SajjS l^jb bkJl *tjgJt 4 Jj£ l L^ajj :S tjk.it 4j!&it .5 

bl_ia.t AdJjiJt 4_iJjlaJt (j jj3 Ulc. djlc-Ujjt Ajc. (jkjoa 


;****♦ 

OLU 


a^lc. 4_ia.ljaJ 5 <9 La. J .^Jajudlt ^Jj 

Luflljjiil 5.16 


^9^/Lilt 4 aJaiA ^ajuoJj .SjLaJtj pt^Ji x^aJ c, o x^at It l juaJJ 

♦♦ ' 

S^jb C1 jI^_i^. ^3 Cillg jaJt c. kix^aJj -4 g (jjjA^l x^IaH ^illj£Jt 


&3jblt 4 ]j£Jt (jj^4 LaA^ 9 -4 1a- 1^ ^\il e-tj^JI 4 ]j£J Ixjj ClAg_ia.sj 

.a^lc. 4 -cjjolj 3jUt s-t^-lt Jj£ jS? <C^>uiJ JJ*4I J*. ^aa. j *-4 

Uaj J] ^i!4l *1*11 ^ lilj *1*11 <> J£l jjbll *l*lta 

■Itt OT^' t^) «■ W' -2.16 J^2J' g4 ^Lbjxll ( *2ai4l <jll4] 

4 Auulljj .£jii_x-a (J^JaLlA ^JS jllaAt (J ^JaA c^lli aIjJJ (jt ^j^aJj .<Lc*jjaiJ 
^jUaxt L iJat jjlj L-Ux xJJ ^jt (j^Aj &3jblt 4 ^ -vit s-LaII ^Ic* JabaJ] 


-4 jW ^ CljbLjsuB Jtj <JJ4U AjAaa J^b j' CA^ 4 jW ^ 


l Alia. SjLaJt 4 ^ vvil .SjLa. 4 ^ bjLjajC. 1* b»Q^ 3.16 J< iSj^.3 


(Ja*_a qj^Jj .aJjblt A li£lt ^ic- L_ilijjj A 'lAjg a!) ajLaJI £ t 4 _Sj£ (JJ^4 
. llllai (JJal^Jt ^JaA^t Qjfbj 4 g3jLJI A ^ j^tt 4_1a jjj4^ cJs! llA ^Jj±ilt 
V] 4 1 1a 4^jjJt (J^b (Jl Alai t^jtjajt^ ^JallA ^)JaAlt ^Jaijj 

. 4_LjJa SAa jaIuj j I jl (JjUai]l AjuoiIj diljl - ‘ a L - llxjiJ (Jj! ^ j ^ja A H ^j ; l 
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A g jV 2.16 



JSSlIj !■»» jJall (JjC-lLo ^)j£l 4 jV11aH Jjlkll 


-aJJ 


Jid! L^HJ »4-JjLa]| ^-2 (_5-^ ^J^-} £ Loll j 4 jjj]| LS^' ^ ^ lli .^jjaliaSI 

. 49j3j 4*1 Vi j (jJajV 1 ^-lajoi ^ic. £ 4^}^. 4.16 
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4 k lx ^ja bUliiA s-IaII AilxA A AjJaiA ^pajVl ^)f' 9 *' 

lAij ^_fl ajoj ljj£J cI^_1a Aiakj ^1 , .-3 IAjj ^jl Ajoj(p ^j£aJj -(£)^l 

** ♦♦ 

. dj Uo£ 1-uii a] L 


^ ,J s-IaII _jL^j £a^jjj . ^^J ' 1 £ IaJI jL^j cJjjI^j ^jC- CIjU^LolIaII jj 

. cijtjLiill o a c^LLxi^-aII ^IaII ^jaajuIII n Lai±a> 

L_fljlSjJ 9 ) C^cJjj ^)Jj ^laA (J£joj ^-Ic- Ly^S^ L5^ L iul^JAll £.Ia 11 JaiLujJj 
^Jajoa CIjU^LoUaSI j! (J£juj ^Ic* ^^ajuall ^lc» 

^Jajudll , .JJ (Jj^aJ l^jJaxJj 4 AJa 3 LaU C 5 ^ 4 -^^ uj ck ‘(J^J^' 

(_)^ajjj»jj i .Ilia- 5) ^jj (Jiul ^Ifr 4jV ^jxu^a (_J^.}j Aj^J 
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q'l ^cJj (J£juj aII e-Lall (j^Hj ~ ^ x^aiLajj I Ig jJax J CllljLlill 

* 0 ^=^' gAs j4^ r| ‘Uo ^ 3 4L g ? 3 c^ J 

. (J^joi ^-Ic* ~J~^ L 5 ^i ^-?W^ CJ 1 ^ J^ 0 lJ^ ^ qVW ^ ClAjLaiA CIjU^LolIa]! 

(J^*-a 1 lJjjJIaII yt> cj^j *4-4jA]l y^ <j^ 9 ? ^--djjjj 

^J^aH (J j A*»^ fiAjuj t> J 2 I (jj^J jl 5_ajail (AfcLJI gJ cAjVlj L)^i-a) 

CIjU^LolLo]! J 4 ^1-113 (_Jx-a^J Lo^ic- 9 .^A^Laill ^B ^jluj^;: 1 _J GJ^La^ 

C 5 ^] V 5 .<4jA 1I ^ J^*4 Jj^ (J) 

y£* f%^\A J dl^J ^B l^ Ja* J ^o-^lljj 4 Ig jJax J JJJ (Jj cl" \\ aII 

CjUjII (jAjJa (jl s-I-aII (j£-oJj lg Jax J djtiLjJI (j-adAJ 9 4 4-JjAll 

,<jj\j <jl^_i]) ^a AjjLJI SjjAII J] <j£J 4<LjAa Saa 

Ig >>» jfl . Idaj) <ailk^ djl jjuoia y£> ^ljojjj CljUaBLoiLa]! £JJJ \j 

gLia (j^» a! ,yaj^\ WiaC. J* IxJJj AjjAII ABJaC< (J^JaliA ^Jc* ^ 1 * ) 

• A^j joiJ USb( I*Bjjj ^Jajoill (jA L_Jjb 11 j 4 ^ jj£ 4iLi]a ^Jj (Jj^aJ ^jl ^jujjII 

C-LaII (jA (J£juj ^ic> ^ n (jt ^jJajVt Cll^J AjBBVI ^.B^A (j^AJj 

Ul .(jj'jJjl JJJ j\ ^JJJJ ^ C>=jV' t> £J^J j' U^J J 

t)JJ^ Ajj'-* (J^J^ <* ^>"'J J U^y 3 ij**-!' (Ja-i*JJ (_5^' 

♦♦ ♦♦ ** 

Uljlo aJIajLLujV 0 Jajudll ^Jj A^jJa J Cli^J A. x^a CjljjJa 

<£pj jL#J J .JSkJI (jJj AjI^-JI gj t_jAij jl j£x>J jl tLc.lj|jj Ijfrlj^J 

^B djLudjj ^ * jJoj ^^xjj V d 112 ^J Sjjx jyfl UJ^ u' ^.Loll 

- \ v ^ jJ^A djjAII IaL j ^jaajuISI y c ptASI Ia^Bc> j .4_LaiSI 


Jlo 4 l<i l" j)1 1 ^ .^.LaII ^1 £. JaliaJ! 4_1 aAI AjjLaII (Jl axJjuj! ijf^ A jj 

4 JtLall (JjJjuj ^.LaII ( 3 BJj ^)I^Ba bbjJC. v BjAjoiII ^ dall 
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4 (J C)\ ^ \\ £ Lojl jl-iLa JjAjoJI j- > --..%^v I • *.U3! ^j^lsu 

. 9S AjjjII jyp* ^idjj ^ill ^jl^Lo ^iu ^ J] 

A ia^i ( ^S ^ CIjIjjLqJ^ (J^juj S-LaJI ^^1] cJildaj ^llll CIjIj^LoII Jj 

, 4 \1 (dV LaxJ-judV I dj^L^jud ^Jj ^Lpj^Q Aj 3 ^kjj <jl Sj 19^11 AIax^s 


ojl^j AjJ^j jIsaI! JjiaA olwi 7.16 

j ja u v a l lj Auji^JI AjjiII frLakj 4 uii 3I (jjJaSU-aJlj Q^uj.% 41 ^u 

J 5 _ 

LSJ 4Culil^a4Jlj 4u£ll J£Ij ^ aIjxAa c_il.au jkJI Jjia^J <jjJ£-];jJ' 

** ♦♦ ♦♦ 

Aj-Lqj AjAjoj (Jla^J A a ^j^ajLx-sad £Jjl A^cLij ,AjC«|j)^il (Jjj^al^All 

^odajjj aIL^. ^9| A \ Ado^ll Jj^al ■> J£JI ajl^Loj 

- c^i-v Vi b^l Wjc^a j 4_Jtlll ^JaULoll 


J IjM S^ 1.7.16 


^3 cl ^_C-Laill ^9 ^Aj tAld*_<Q ^A (JjJa^ II fiduj 

C - IJjujJ 4_lllxll fidudll dli AyU*\\ 4 Qc^l» \l A A 4 u^»l A. (jp^J •^- C '^- Ja ^l 

(j jl <-A c>>q*v \a cAjoi dlj c *0 4^>1 jci S^c, A JJjuoJ i_xua ^jdl AjjjII jl^tj 

4_Jt*_II fidoJI dlli "a 4 Qc^lg \1q . ^jjjlLiJI ^3 l^ joiSJ ^A (JJ^)dVI (JjC-li^JI 

.fidudll cJ^i^l II AjJjolJ Lo>Q ^)J^I VjAja) 


LaiJ 



(J^iaA ^1 s-IjjI ^i3 .Ajl^ill Ajldll A jK\I (Jj^g " 6>1a l^J A^aSj 

** ♦♦ 
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A 4_lllc. L j) } iSj 4 AjjIj fiAjudll Qj£j V 

(Ja*_aj Jjkg \\ I^^jAILojJ ^Illl &Aa11j ^)j£aa]1 qa 131j cl.1^. 


fiAji JliLo jAAj*l\ 9 ^ ^JLibaH jjAL^ 

Lol .4 JLaB.B 94 (JjJaA JAi ^jLgj 5.16 (J^joJI ^B £j\ j^ll AjAaj 

(J^JaA ClijAa. £.Ijj 1 6 ** q! djLudjVlj jjALol ^ ^ l£ll ^jl aL&II 

.AjAaj l^LQ c_JjjJa Axj II <AjVa*_<q <*q ^jLoliB (_$*■*& 


SAjoi ^jjlj ^lc-1 aJj 4 Q.^lr^ C- Ijjl ^3 4 j &Ajojj 

&A<q ^ajA) ^JlaJl Ja*_a 11 13 4 \1 pj^Jl (jl 4^ol*Jl fiAc-llllj - 

*£U1I 6.16 L^ilt ^j . jjjj . j_paai-Lai’! ..J-Ijt-cJ 1 - jj cj^JS 4-ajAj Lo^a j ' *aSl 

. 4j.1aj (JjjJa^ 11 sAioo (jjj 4 jljLui]| 



5 25 50 75 100 


(4*jib) SJull 

jj'wti < “ * *>*» ‘CjjLti • 2 a ' . : .~i\ Jil. 5«16 2 ^ • ’’ 1 ^ ' 
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t 



^4^-Luj^ (Jlng \\ 6.1<a 


\i SaA Q±i <31/1*1] £jlA ^ Wi<a 6.16 


AaLjjll JjiafSl j \£ j 3.7.16 

& jj £ 

Aj^la/Q 4 q cl jj^aaJ ^lIj!L<21 (JAx> 21 ^Ja^U (Jj^a-Vl 4 aq /q 51 L_ljlj^Jl 
^Jajai jl d2 I ^JjaiSl AAxJ ^A/<ij51 ^)l^)Sli51 Jj^ali L_fl^)XJ - (j^jCAa . A &Aaj SAjuo ClilC 
4 Uq - ^jjjAAa. ^ fiAo q SAjoi l ^ 1 ^jjjj^la^ ^j-ilij^alc. (jjj lAjl jJa^jl £9 jAa11 

25 (_^jLuoJ ^)|^j (Jjk-alij C Lx-ajJ LjJajajj 4 _Luj 25 cJ^ £_9 jJJ ^li51 

(Alii (JS ^jl Jj dLajVt (,_£jjjAa51 L>° -^-Lai 25 -51 4-ix-aUu ^-ajojj j! 4 4_Luj 
CA|^jAii51 (^llj (jjj >.^^51 9 ! Li" ^\ \ ^jjjljS C 5 ^ 

^9 (Jjk-saaA (jl Ajjoi 25 -51 4 q cl ^Lgj Lq 4-^j ^jjjaJ j - WqA CAUajuwjA/oll 

djjAa. JtCiaJ jl ftj} 6 4-1x21 ^ jJJ>Q qa J& 1 jl 4 jjjJtlLi ^jS±lui 

. 1 Aa. (JjjjAa A15 a 
♦ w ** 


j5->^51 (JjJaA di^la-jui 1 j ^ ilia ^51 ^jjoiL]a51 CliLaAa. ajlcj CIajujjC Aa5 

CjIJ;A 11 Alij 0 j\jj CAjjaC J Ajljloi (JljJa L L^ljxll $IjjI 

Al5j ^Jj^I 9 *• 2j5^»^ 51 fiA 2 j 4 _jAq^ 51 (Jjk-al^il5 cl 2 5^ 5^ a. ^ ^ 1 c, 

.7.16 cPl ^ U^5t kk^ l CAUaia^t 
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^Ac-Luj^ (Jia ^ \\ oA-a 


Aj.1aj (JjJagJl S-luol AjuLuo L— )t iK'u T.16 

10 jl 5 jl 2 (C)KSj (Jj^ali Clsli l^jl AjJa/JI A_ix-£alxJI jjjxj 4^31 

** * ** ^ 

^ill lajuo^31 Ixjj jl Ajja) 100 jl 50 jl 25 jl 

*♦ ♦♦ 

9 . (j^)^,l ^ jl ^ fiAjujj £A-q A q djjA^ 2^3 A^Q^j^ajl ^Sjjj 

AjJLq dlli A Q i. ^1 cl ^3 aAjudll OJ^A ^jl Ij3j *A n» a £,Aq 2^1 

^jojj jLaJj .Clil^jjoj 10 -SI Ai^-salc- ^9 2 x - ia ^A ^^llll ^Sj ^}j£l 100 

2^ali c£ 2^1 £y* 4jl 9 j!L<JI « J^Ia^JI fiAjuj AJL^UI (jAJJ ^j^Lo 


•cijiP 


jI^jJ) Jxdlij SxAlj SauJI 4.7.16 


2^1 j AjA-qj 2 SI £^2j AJL/ljtl] AjtjLuo CIjLu^Lq 8.16 JLslI (jju 

** 

5 j 2 (j £ jIjojJ jK£j J^IjS CjLii^IaII cilSj (JLgJj .4 \\*a A jjalg] Aal«j\SI 6)liSj 
*♦ 

,<Luj 100 j 50 j 25 j 10 j 
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((jjjljb j dilc-Luo) biA\ 


AjAaj (Jj)og \\ SA* uol (JllLa 8.16 


AlLlJI tjk CjLuI I * <*— 1 <jl 

♦♦ «♦ ♦* 

l> L L^aII jSj j tgj£.]j5 I^J 111 c iA jxnjjlcr j\ 

£.La11 ^*>Q^ 1 <jaj A-Loj^alllj . d)lc« L oJIj S)£ \ < Q x^alll ^ic t 

* ♦♦ 

. 4 olv^ll chilli JaJa^All (JLojtlLajl L-l^J iAJn. sus AjlLlLg 

* ♦♦ 


(Jj^ali 4.11^ AiLlSJ 40 (J^-^ 4 jl9j!L<J1 &Ajoj ^)1^Lq Lq lAJLukA 

10 (JjIul) (^Laj jip 


i^iaVl j^l 40 *LSi <> jUail *9.16 JLUI J :JaJI 

'-v. 'Al td] j *JaLflj5l 4 lad £y a j c dll _jiioi 1 0 -51 ^ -d. d> ^Jl ld_j-aC. 
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3.5 fiAjoa ,k^ ^11 , ^il Lilsi l_ia!1 

*♦ ♦* ' ~ ^ * 

.<c.Loill ^ diLiiJ 



1 0 1 5 20 30 40 60 2 3 4 6 8 12 18 24 


(Cjlc-Lolj *Aa1I 

_ aajI_ui1I aJLuoaII \i S-iuo 9.16 

AjjIaII JjluLA 8.16 


AjjLJI SjjJlH C5^ 

CK 3 ^ U Ul ^ 


1.1^ J1 3 ^ A-Li^j 


1,1a ^9 4 qV*i-v ^ 5 11 &Ajoj CIjLu^Lq 

Cl L oliI djLulc^yi CIjI^jj^j 3)V ^U1 9 AjjILJI CLjI^^jJIj 

• 10.16 cJ^Judll • ^ClCjjjlc. oi 
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lJjS ^LoiaII JHaI Jj^ali j AjAa j (J j)->g \1 aAjai C-lLi Wu 10.16 
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CjI jJjuj 5 Aij^alxJ dsl^jiL 4 (JjJaA SAjuo AW ! AJLulA 

.4jLa 3J 20 (Jj3*a& 

J&\ Jc. 20 Jl t> ^iLul til. 16 Jiill J :Ja21 

^ 11 IjSs! L_iaJ1 4ju$ 5 Jl ^ ^ Aa ^Jj (JiLljlj 

s= a f 

,2 72 ^gjLojj (Jjjog 11 fiAji ^jl ,k^ 4^j^<ixJ 1 ^jj^^ll ,21 jLoull 

* * ** ** ^ * 

.AfiUI 


\\ £A-q 4 o t ^2 9 \ ^_L<^]1 ^)|^21 (Jjk^alAl 4 jl9j!L21 *Lo_i21 Lq lAJLuLd 

?4x-L21 ^ IjIajIi^ 70 <_£jIju 2 AjAjtiij 4 28 ^jIjojJ 


<^Vl JJ^21 28 Jl aLSj c> <3^1 412.16 L^JJt ^ :JaJI 

jj^Jl ^Jc. Jx»LaJl jjlix^J-LQ 70 Jl ^Jasj Cy^j t^^Jc-Vl ^J] Ijt^AC. 


10 (_gj|^21 (J^-alAll ^ W*l^a AjC- (jUa^Jl ^JalsjjS 4 ^jl jolJI ^^Ij ^£^j>gj21 
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» jjiVl aJL^I] (J jJagJl SAjuj iKu 
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ciUVt 1.17 


(JjJjuo t ^5 ^li!l 4^U1I 4 jui31Aa ^ja ^j£a1i1I .1 

. ^jUa^Vl 

# * * $ 

. ^aJAc-VI J^oJI Ja*A A * wM 4 iaJaj>Q 4_1 aIxa (^JIajlJjoj I QA jLajll .2 

• Ajjlj£li]| A-L -•»' ;* a AjA/m (J " sAuo ^*^*A ^ «. l 'li"n A'i ^pi Ai'l .3 

« ^ ♦ £ % 

6 9 jA AjA^j ^ja ^j^aIaH (Jj4joi 1I ^j^ajLx-sa^. 4i^)XAJ .4 

.4 *n» a <ix-saU JjjoJl (Ja*a 

^ 2.17 

^Axa J 11 SAjuo JjUAj IaAIC- J^l ^jl ^3 Ijjlj 

j 

AjA^j ^ja ^j£^u ]1 caVI^JI qa ^)JJ^ CiUjJ J ^ a ^ O -0 9 

(Jax*Ua) Jj - ^ aJ^ C»V 1 (Jjjaill (JAxaj Ia 4 qIv^ ^ja (JjjoJ- 3 LAJjjaJ ^aII s-IaII ^ 
Ja*_a 11 cAVLoxjjail ^JAJ .gLiaII £JA^Jj ^Aj ^ J-v ^ AjA^AI (Jjjolll ^ 

. j I** I^J Clil jjkll j L-flJjjk-salill (AjjjLolA ^ AjA^J ^ 1 

^ 4j*_u-saJ (J^3 Al1H Ja*a ^jujj 1 a| 4-ljg judJ ^aJAc-V I Ja^-aII aj ^^a ij 


U .<>jU l*-jtj Ai^ajj (_pajAI JaAI Ja*^> jjjj ^Uj 
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4 Ja&j *Ll3 £.La11 (J^ vaj L_flJu-sall]| ^j^ajp*. ^-3 (JjjoiII 

** ♦* 

^jLq ^)Ijj ^3 (JjjoiII ^jj£j ^jl 4 Jakllt 5 .1.17 J^l ^lajl 

J* ‘gH'-* £■*?■* j' ‘ 

ur^- WhJ-^ -^i£j d C&H '^'- a Ualaa^a 2.17 Jl^ll <JJ1J 

^ »* 

$ 

^jI^aLojIj cJlaA C_a3 jJ £a ^j^a3ljJJ ^ ^ ^LqjS ^Jj (Jj^aJ 

CljJjLnl) ^3 (J^3 Jl1H jJ&j . 4_i3 4 * 6 1 iaII (J-ijodl ) L_flJ^aJ 

.AjjIjII c_ji£-<ilt jjaII jt Ajjtill ^ c_i*£a]1 ^Ss\\ L gjac. AjjIaII 

c^^iaC-Vl lM' 4 (Jj^asll l^A ^3 lJjjjojj 

^jc. l^jl^LubO (Jia (J^laLLa ^3 (Jjjalil ^ \ L-jbud^J jAXJjujj 4 _I^Ixa 

•]M 20 
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Jjxttli (j oJi&V' Jja-ail 3.17 


^)^jI btjjj • (JjJaA cj^ l ** A (Jjjaill cJ^-'Q (JjjJ 

uW^- C5^- J>W^ l>® U^*-? ^ oAi ‘-*J- U1 ‘<_U^' 

(JjA-sa^. ^II^. A^nx^ ^i^Ij &Aaj (Jjjoj O-^ 3 ^* cJ^ lAx-^jjj •lM' 

S' £ 

JlxJtjjUO 1_J 4 qV^-v ^\1 (Jjjjudlt ^jAJ Clll5j^)i]l (JjC-ILq <L}jJ cf^^\ j - I 

. (Jjjuj ij^. J£] ^jLoli ^ 


. (Jjjuj ^jia J£lj (J^JaA d (^J£J 1 qV<i-v ^ ^ d ^jtnl) ^ la. Id) 

(jl ^jLaII ^^jLnll JaJa^aH 11 Ijj C(JllLall (Jjjjuj ^Ac< 

.3.17 ^ *4*11 a% 1> ikij 
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^ j4j ^JLiJ c j^1a1 Jll« 3.17 <j£^ 


J-Luull ^ 4^pSft ljLua] Ajlkla AjjU-a 4.17 


.(Jjjoill ^ I L_Ajoi^. j 4 J^I*_aH g4a jii*4 

I^JI^x^UaiIjj 4 6 JJX A-^all (J^jjaJl 4_lLa. aAlLa tgjt V] 6 AJajqila ^Aj 

4 ^jUj <ij]l cJ^J 9 .(Jjjoill jjjj <AjaLiJ^]l f- 1 X «a£i X J c$J^, 

♦♦ ♦♦ ** 

CLA^LolaII Ia ^9 c . ClAjJxlill e ^jJa £a L—lLaiaJl 

I dil^l I 4 IjjQ^ 0 jtlj AJjIjlaI! ^Jaxj tLnjudJ 4 judjl^lLali Sjjit x^oll 

Q = CIA 

^A C 5 4Ajj\j1I ^3 l_1x£a11 ^.^IIj jj-^iiA lM (^ 5 I J^laI) ^A Q Cl Lia> 

4-^.LalA ^A A J 4^-C-Lalll ^3 £j^3A fiAjuj ^A I e C (Jjjoill (JaUla 

( a Jjjaill ^3 gLiaII 4 aJaia 


^ JL 

4»1jIaa ^g , \ (Jjjail) J^xaj j^jj ^ . u u J ^ 4 J^I*-aH a 3A 0jtlj 433 ^jj 

^j3 ^lc* 4altllt .1^43 J4*4A (jc» ^>4*4 4331 
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(JjSj J V] 1 ^-SLoxJjujI ^a^C- L_L^Jj C^J^UcaII ^Lolc- 

ajl^j ^j>Q (J^ 5 ^ Q ^ ^aJii]! ^Ic- JjA-sa^Jl L^J cA dibl jud^Jl 

(National Resource <pLJ\ ^ -ktiaJI c^U^k 

. t-iml.1 Jl tjj^ll ^ ji (ajSj^VI) Conservation Service) 

C Ji*-!! <S*\** 1.4.17 

£ £ 

fiAjuj ^Jj ^ 1 (Jjjaill <JjoiJ 4_jlj C (J-oUl-o L_flJXJ 

j' I «4 U«-* O^J*- ^ <-W' U_£ CT^- J^J J*J 

Ajjj lAlj>a cjl£ lili .4 j^ajl jya^j ^Ac- Aa 1 *J 9 

J^l (J^L^G 6 6^1^ (JjJ>G ^ 9' <^£jdL<u]| fiAjAjui 

fiUai^a chills (JjAaII dul£ j c 4 _iLgj ClulS lilj .[yjS 

£ 

(Jjxull dlljj^aj 1.17 (_j Jj- la. II ^JAiJslUJ . I a )» ■ ^3 Jjjolll t dAlill 

. 4 q \'' -N a A jlajtj i_i Sj^)iaj A^jjj ajjl ■ ^all dllj 

• C JauJI a-U- 1.17 Jj±4l 



A^uuLoiLd Ajjj 

^oala JL-alufl 


CjUUillj ^jjLualil 




Cllc. 

♦ 

0.40 

0.30 

0.10 

%5-0 

0.50 

0.35 

0.25 

% 1 0—5 : JjJI 

0.60 

0.50 

0.30 

%30— 1 0 





0.40 

0.30 

0.10 

%5-0 : g h.>r4t 

0.55 

0.36 

0.16 

% 1 0—5 :J>4I 
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0.60 


0.42 


0.22 


%30— 1 0 

A^jILa (j * ajl 


0.60 

0.50 

0.30 

%5-0 : g k..,MI 

0.70 

0.60 

0.40 

% 1 0—5 :J^I 

0.82 

0.72 

0.52 

%30— 1 0 


I J>$il 2.4.17 

&Aa ^ I J^t Ja*a ^J^Uca ^3 <1 AXJjuIA It (j j)3ag \\ a Ajuj ^ .jAj 

, -5 4 t^jMxxi^tt jKiill Jj^ali 4 _a_}3 AaIxJj . ^jj.V W ^ ^jK£j Jj^alij (JjjaA 

♦* 

£. 

L-jJal ju^aIIs .^j^jauili 4 _ia& 1 ^Ac- L , A jud^Jt 

A A X JjAjOl!! J L-ajjj^aillt cAt ^jt ,J 4 AjI ^Ioj 10 ci - jtuoij 

' « ♦♦ *♦ ** 

^axJjoiaII ^Aa!! JA^jjj . ^^t jl <Auj 4_1 a (Jjk-satal 

♦♦ ** 

.(Jjjailt ^3 ^j£jl]t &Aaj ^JjUtAlt 


JAhJ! Sa* 3.4.17 


A Ja&j ^_x-sa3! ^ja jlyaJl s-IaII 4_Aj!)Ut &Aa11j (JjjaJt &Aa 

JaI£ ^ juoJ LoAic- ^AiaC-Vt Ja*_a 1( - (. - u^^\l ^Jj ^3 

• i]ixA\ &Ua ^ ^Haj^Jt 


IjjIaIaj&I ^j-^a^J La ^j 3 j . (JaIj^^ ^ja ^AlaC-Vt ( > Jjjailt ^)J^J 


(JjA Ia& 1A& l l3 ^)LVn L_fljjaJ jtAllt ijlA^j.:- jXoUIt 4L_j\j^]t tAA 
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uJajj . &Aa CAj1£j 4x*jjoiJ c - u^^\l ^Jj £,L<ili (_)j^aj 

(JJj^a (JjJaj (Jl^Jal dll A Sjjit (J jjoj SAa 2 .1V (JjA^J) 

.4 qVi-v ^ 

.^4-aja.lllj SjALg^ Sjj» j^all J^l ^9 aAa 2.1V 


(%) lSjz^W (J^) 


5.00 

2.00 

1.00 
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0.10 

0.05 

^aJAxII AiLuiA 
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18 
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11 

23 
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1000 
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12 

16 

20 

39 

51 

2000 

15 

21 

27 

33 

66 

86 
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29 

37 

46 

91 

119 

6000 
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47 

57 

114 

149 

8000 

30 

42 

55 

67 

134 

175 

10000 


* **♦* 
> An 


.^4 j / j C djjAiliA <j^Ij ^aIziC-VI (J-JjaiK (Ja*_a 4-IaUla ^ 

c> (V 4 -ajS JA^jj 9 .^JaIxaH (JIaxJjujI 4-iitJ Ifrla 4 _a_i3 AjA^j l_L^Jj 

SAja (JIaxILujIj UA>Ad 15 6 At ^ ,-^3 I 4aj3 IaI ,1.1V (JjA^Jl 

lAA ^ja (J j)l?g 11 aAjuj aL^j^q .10.16 lM> (j^ ^Aa}]) 9 AjAa 9 

aa^jj ^JaUcaII C5^ ® , C5"A)^ II £aa ^ij*-A c T id c(J£joJt 

\\ AjIAj ^ja ^ jJakL ^All SAaJI £ Aaj gAa ^ja SAaII 

.4. IV lM> ^lajl . (Jjjaill ^aJAc-VI (Ja*a 11 J jxA\ 
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. jS jail SO « 4.17 


AAjx^ cl. 17 (JijA^Jl qa &Aa AjA^A Axjj 

. \\ SAjoj AjA^AI 10.16 lM> 

90.0 (j-o L_al\jj ^jAa^. ^A (Ja*_a11 AA^. I AJLuiA 

lJj^ JA 3 tiiWi -%4.0 <_SjAj 4£ajLl« (ji 

** ♦* .. ♦♦ 

(Jj^ali (jAajAll ,%0.5 ^jLaiJj ^A3 4 5 000 (jAa^Jl , 

♦* ' « 

• 1 0 jIP 

♦* ♦♦ ^ 

^JaUca (JS *LqjS AjA^A L-L^j l_j( aL^jV l 

J£jA1U c2.17 JjAsJI * cl. 17 (J^a^JI (JL&*AjujIj ^<2ac»V1 (JjjoiII l)a*-q 

3.17 (JjA^Jl ^a a \}}a I^JL&xAjuj) l. ^A]| a .10.16 

^jLu a J j )^ \ \ sa jA (jl L_slj^Jtj .5.17 lM(j 4.17 (JjA^Jlj 

*♦ 

./ = 4.4 in/hr 


412 



.Ah Ut SiLbJl C JauJI J-U-o 3.17 JjJaJt 



A^uiL^La Ajjj 

^yj^aia JLalua 


Jj-ailj CjUUISIj 
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•0.40 ^ C J Jujill 

** •* 


.A^Ul aJLuiaI] ^AjLi3.l]Li JJ! ^9 SAa 4.17 
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E 06 
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10000 




< 1 00 


25 jO x 

n[S£ 




1-1 — 1 
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(CjIc-LuJ j (_3^Ub) oAall 

m <LU I ^ J saS 5.17 Jl&t 

(JjLoli ti 4 = 90 ac j / = 4.5 in/hr j C = 0.40 jl 


in ft 3 

Q = CIA = 0.4 x 4.5 — x 90 ac = 162 — 

hr sec 

Ijx^a LaJS 162 (S$LuU ^ U.r_ v / ■ jjJij 4^jtLa]) lj)A , ^2 

** ♦♦ ♦♦ 

.4-ijlil!) c_i*£-alt IjJiLq Uj^ Cj 3A^ 33 Clul£ 

♦♦ \ 
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J^ali JJJ*J Jjjb 5.17 

♦♦ 

J-^' ^ yr^b' jb^ 1 ' jb^' 

(JllL<Jl ^3 ^olajaa l^A 9 .(JjjoJI (jaa^a. ^3 AJjA-sa^. ^Jljlall 


C-Jjuo^.1 i Loil I (JllLall ^3 A joij (Jjjoill ^wa^^. ^pajjj3lj lAJLuu-a 

<25 <10 <5 <2 iaJIhII aaLq^] 1 (Jj^lji 3ic< (JjajJI cJ«^*^q 

.Ala, 100 450 

(Jj^alill Jj( 3a j : .5.17 JljiiJl : (J^it 

^1x 21 J^xaa ^ 4<JjIa^Jl 


.^aJaC-VI cJ^xul! (JAjl-g ^3 j^Slill (JaasIjS JJJJM jjjIj 5.17 


JoaII (JOla 


laxLa ^joJaC-Sfl 
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AlaHiail JauJI o%*1 6.17 

JaaII l' OH .kuJ Cf. aLUI aHaV! c^l£ 

Ax_niaH ^3 (Joaa^J V l3Aj ^3 l^ aja^j AjjjII 0JjoiJj CIIjIaaIIj 

Cll2ll j ^QjJaJJ (J jJjaiSI ^}Aaj^^,t3 . ^.la. £j-jl oa ClLa.LaaQ ^_lc> V] 
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9 iC (JS 9 -4 oVi'v ^ <_ic,|j)j Sf^aC'jj 4-JjJ 

^ja djlsj^all ^ajlIa (J^joi (J^lxlllj . CJjjai^^ll J^l p 

.Aj (j^aUJI c w Ujjj41 JxU^ t_jL^i. I 


^ I cJ^- lJ^ C J^oJI (J^qUca 

C^)£jVIj 6jAL<lll A^LaLAJ 4 ^q! 1 t^Uj L_JjjJa ^JA < <s'n^v ^ 

-4 iK\l 4j^.LaLA ^Ac. ~ .' 1 i ' Q,,| J tilL c 


:^ltU( aLU^Ij 6.17 cPI Q*J*\ 



A 1 C 1 + A 2 C 2 + — I- A n C n 

Ha 



l~i\'i'£ ^ (_ja*a (JULa 6.1V e ft * 


416 






• 6.17 JsStW (JjjoJI (Jjj^aJI C lAJLutA 



r = 

u w 


^1^1 + ^ 2 ^2 " I " ^3^3 


(35 x 0.60) + (20 x 0.40) + (30 x 0.82) 

35 + 20 + 30 


21 + 8 + 24.6 53.6 


85 


85 


= 0.6305 ... or 0.63 


•0.63 6" lsjLoli 


JjLula 7.17 



:360 a a^sili (illjj 



CIA 

360 


417 



cr* A j ^3 jLolb ^ \ (Jjjalll (J^3LA Q L—Ll^ 


yjA I J ‘(ujj>^') lUU-« jA C j i <-« 

\. *11 ,*..i» . .^_i n x ■■ 1 11 - 





.7.17 lM> £)* cSj^g N ikjjj 6 7 . 1 7 (j* 
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.AjjAaII (JIajiLuAj 4 Q V'i - v ^ ^a|^V cfexJ! (.JaIxaI lg_J ^j^ajA ^aJ3 6.17 


AajIaII Ajja]j ljI £jaaa 
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AjLoa. ^jjA 
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- 
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A ^ 5. 1 







cJjjlAa. C'LajiiLa ^j£Lol 

j, sIAa 4L_aljC. L_lC.^La 
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0.51 

0.25 

- 

j&\ jl %75 4-luiij ^uit^ pUaC. 

0 Ala. 4Jla. 
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%75 “50 4_Ludij iS ^A, <illaC. 
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0.84 

%85 

L_JjI£aj AjjlaJ Jjlalia 

0.92 
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0.81 

0.67 

%72 

AjC-llj^a (jA-a 





% 4 i U l nj 

4_u£juo 






AlJalall *La.LuiA 

0.90 

0.86 

0.76 

0.59 

65 

1/8 

0.80 

0.70 

0.55 

0.29 

38 

1/4 

0.78 

0.67 

0.49 

- 

30 

1/3 

0.76 

0.65 

0.45 

- 

25 

1/2 

0.74 

0.63 

0.41 

- 

20 

1 

0.99 

0.99 

0.99 

0.99 

1 4i jlu u> ^j£Lal (CjIjLiui L_aS^a 
^cJj. . .4 _jcj3 

‘sAjxa .JjJaliA 

0.99 

0.99 

0.99 

0.99 

jia^a ' ajL-a^j J>alja. oAix <a 

CAiyaj gjIjAi 

0.88 

0.84 

0.76 

0.57 



0.84 

0.80 

0.69 

0.49 




3! AALjaA^ 1 4 jjt, iilall AjIjaII CIiIa-I^ SjIaJ SJjlxJ ^5^ • 4 W^N a 


,4 -iLjujj 4_5^J tNRCS 
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Technical Manual for Land Use Regulation Program, Bureau of 
Inland and Coastal Regulations, Stream Encroachment Permits, New 
Jersey Department of Environmental Protection. 


(JAx-g (JIjJ (J-aj QJ* ^ J^») AjAjuj I A Ajjj 

. LaAic. a^-LuJ! ^9 cJ^j 0.3 ^ 


<j-a (JAx-g .JLi j \ ^JIjJ (^£ aL J^) (JjJJt x> *B 4 £>^ a ^* a 1 \ Ajjj 

(jj^j La-iic. A^loil! ^ ^jijj 0.3 0.15 


(JAx-q . ^Laj M j^aL^a <> Q ?» jAa *C A^^A^a]! AjjJ 

U^jc. A£.Laill ^ ^jijj 0.15 ^ ^ 0.05 2>* 

]l x «alx «a ^ 11 x ^ - .a (JLjJ . | (3^1 I A^ t flJJLjAa lD A^J) 4% A II Ajjj 

(_pj] 0.05 0 2 >a (jAx-a . (JUal^a l^-ix2a (JL^aL^a t^A-aj (JUaUa fe^-ixJa 

.^J^La UAjc» ^-C-Luill ^9 


.ajjIaII AjIa^jIIj ((jjjlijAllj) j^j3l Sa* 7.17 


(j") 


2000 

1500 

1000 

500 

250 

200 

150 

100 

(>») £^J 

120 

85 

55 

23 

11 

8 

6 

4 

1 

95 

65 

40 

18 

8 

6.5 

4.5 

3 

2 

65 

44 

29 

13 

6 

4.5 

3 

2 

5 

50 

36 

22 

9 

4.5 

3.5 

2.4 

1.5 

10 

42 

33 

20 

8 

4 

3 

2 

1.25 

15 

40 

27 

17 

7 

3.5 

2.5 

1.75 

0.25 

20 
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.18 

41a AjjjII JSIj 


ciuSn 1.18 


JpaJ ^ 



( J £ 1 j l - jUjojI .2 

AjA^j .3 

.aLqLuoII cijlc-Lixia 4 JaI*_^ (J^jmjuiIj (Ja*_<q aja^a .4 

. Cj ^ < a ^11 4 _^ t *_ I ( ^ jjA cl >° Cft* ^ *5 


2.18 

cP p t>j 4CjtiUj]l sip. ^ Jijj .Jpill plj ^ <Jp! 

♦♦ ' ♦♦ ♦♦ ' ♦♦ 

iajuj j\\ •: - CAj\ ft CAIjLJL Jjljj 5 Sl_l^ 

*Lo_l3 CA)a L5^J •WjL9'^‘ U^ ijl^o s cCAIjIaaII s-Lollj s-IAxII ^)3jJ C5^ 

i jb^JJj .4 jaI £ jl joi^. l^Ujj ^ LpJa <j\i lile t^J^Lx-sajsS 

CAbjLuilU dlljAit^il ^_jolijj] 1 ^)Ax-sa^ll IgAV 4^o_iallj 4 ^ jajoill 

.4 11 £aLo11jj e-Lollj IaI I ^ 6jALq CA)a 4 jjjAllI j 

. I^AjLa^j 4£iajj bbj^laj *• IaA j ^qALj 
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S*h!I 3.18 


j' ^ .jstjiu ^Sij 

JL it £ 

diLskje jjjuj s-IaIIj 0 j^ilj 4 ILqIaII h 4 x -Ijjali <j;j 3 Clmd pljjt J .^ijjjujj 
^jIaj 9 cIa^jjCj ClilLall ^aaljjj lA Ai^V I ^cIaU C&jt^Jt 

(je*_A]t IaI .^JjjJaxl! £ Loll j £a 4*<fiodl l^iLuhnU 

25.4) (jdj 1 (jj^4 (jj (JjSj ^.1 jt V] 4<— aVd £jJajA ^.3 Cl )"\k'\W 

.<jjoa 1,000 100 (j-G (^>* 11 ^ 4_i^2ajaJt <Jjlit 2 )^ (jjliAdli^ 


JSl all ujUuiI 4.18 

dlSv^j jK-CLojIj dldali jlgCVti .4-i*_nla 4jUc> ^£u>qJu]| (J^tllt \jjxj 

•* 

. tT l l^J^JJj <Jjlit Cj i3j^. <Jj3 (J jJjoj J] 4jjl*Jt L <lx«ot ^*_It did j 4 l^ilida 

uiu]l A ladlt ^ja <jl /cJfc 4-S£judll VI . cdd^tj ^jCalj^V jj gLiaII (JJjI^a 

* ♦? ^ * * ♦♦ 

^dt q! ^jault 4 4JjoLj C^cll (J^tillj <Jjl]t A^llij] ja^JJj .^jcniall ^ 3 dl 

elite (jlajVt Lai .<lijaJ ^JjLudj] jt 4_iC.|j)J) jLoJjIaa (JC. A^JJ ^eltj <jjCl)jalJ 

Ifrio djllldlt 4_ltjj U ^ 1 de^. *^)SJjaiA ^^3 4_Ajlelt djllldlt 

Jja ;4 La C i j V t ^CjJ j .(J^tllt ^^LajJJj Ajt4l]alt (^^9 ^)J^alt 

4_ltjj ^Jj t> un idAjlitlt £_La3j VjQ^tt <L^Vt»9j Cjjdlj (j^lalt (Jjd 

(J^tllt ^IaIc- ^Jtlill «^L>Qdt L_fljjud 9 .^yt-nlaSt 4 \\ \l f-t L><~ 

jSftllj £_ldaJ ^^dt <Jjl]t 4_1 a£ jje£i] Aij^ia (jJajxj ^aJ i^J^ltj s-IaIL ^jJ^aJaII 

•c^UI 
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jSUil 5.18 

^Ull Jritf! 1.5.18 

♦♦ 


ajjjII j ^UaII *(_5^ (J>q|^c- AjljjI ^^ic. e-L&ll (JStllt ^)l^Lo A^ixj 

l . AjAjojj ^JoaH ^jI^La ^3 7" Lia]1 J jx 3 a jJalill j dj\jLli]|j 

pjjJ t aKj . u£l ,-jIaII (JLaWt t U^l (jjjjjoJl J 

♦♦ ** 

- 1 xia j! ^jLaII (Jl Ad^J Jbjl CfiAjAjudll < Ql^%\ jxJI (Jj- 




. 1^-iS Ajjla^ll AjjoiJj I^IaJju^ CjLajlLaJ Ajjdll (J£ld j)^£a J^lxljj 
4 A^joA a!1 * ^)JC< . s-LaIIj (J^ldll ^ja ^)l^Lo ^)j£l ^-1] 4djjJa*Jlj AdlAj]) Ajjdll 

.A 1 ^ judJ $. LaII £a l^jl ajIu^. IaSj tAijliA 1 _aJuc. A^-saLi. 

Cll^laS AfilJa ^ja (jli ^g_9 *(^1^1 (J^ldll ^3 IaIa jjjp CLlldldjll (^3 jJj 
(J , ,Jlj .Ajjdll A^Jj] S J^ Q *' 1 liJj 4^-Jjdllj ^ Aj£^J 1 s-LaII 

l^jgiij Aidlajlt l^jij Ajjdlt Cdldtnll [Ah i£^ji 4AdC.]j)jit 

♦♦ ♦♦ ** 

/ uaUi -lajui Aaj AjjLuII LAUl J^Ia /*£aj 9 -4 1 A 2 W CllljLull U-Ooj 

IjllJl (JjS Ajfi CjIa!)Ic. 3C. j (JliJt ^ IdjjjjoiC. ^33 100 Aljla 

£jjl <Lgj Clul£ tj] Ajjlolt IdllJl A^joij 33*J1 IjlA (JLgJj . I^xia^Ij jl 

AjjIaH AjjouII AaIxjj .%4 AjjouII d±jl£ ilAfLll ^ja Ajt-la3 ( 3 j^ diLo^lc. 

.<J^| £jj ^ J £2^1 J\c. l^j Ls ^y^\ Lilli 

jl£ 4 Jj£l JjaII (jl£ UKa .(jiajS/l JaaJ U>^}2 <_>aj;L^i]1 JjaiA la! 

. ^Ull JSfoll JUi^l 
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(Jj^-saa-J ^Ic- J$\ (Ja|jj«_1I gCA ^C-IjolJ 

6jJa9J (J^tlll *C5^ 4jvb ^Jj £jlc> ^jIaII (jStllt ^juokj «6 jIaLqJj 

(Jj^-aa-Jj . (_£ -ij-la.V I cdj|^ik]l Qj^jj 4 la. lajuill £.Ia1I A £ilaJ 

CljUj^a-J s-IaII GjJaS ^al-llaj^aV A ^ ill 4^jdll J)"' 9 j' C)^ ajJa9J 

.Ljjij jb^ll Clj^)iakj (jStill ^aCxjt cc^ljlullj StlaxA AjjjI t Cl±jl£ lilfl .4_Jjdlt 

^jj£j ^jl 1 ^)J^a 1 I djj^Jaaj jli 4<La^iiA 9 AjjIc. 4^111 ci±jid (cj LaI 

^jJA^i AS Lola 4^jdll Cl jIaJjuo^ j ^JaAp SjJa3 L_flC5J ^jt ^j^A 1 4_ll 

£A ^)J^a 11 d jjjia&J (J j)X ^ a clcjjj . Ll^fil ^alcil ^LaiAaj ^g- 1 ] IjCjaC* 

£ £ 

fil^jlj ^j.w \j\W ^ic. 4 jjI£a] ^2kj i > iijuoj Jja cLcjl 

.Jiuftl 

1 *_a ^jLajJaJ Ia£j) V] dsl^jillj s-IaII A illaJ (J^tlll (jLoJj 

IaCjjlS - WqA ij^laj (Jj^a^J s-IaI) 4»aJaJ ^jt c> La^ jV 

l^aJajuj ^1 Z- 4^)aJlj £.IaII ICjj ^idj cJc*a ^jJaAll (JjJaA &Ajoj ^jjLajj 

.4_a»datj SjjA jua Clj[^j3 Qj£jj c4^jaJ( dlL led LoCic - 5 .4iLl9j 4_iiia (J£jC ^-Ic- 

4.1 jjjola ^)Jl 1 *j IgCl £a ^4 lj^ judJ tg_Ilic*j ^j£ajj 4j|^aJlj Jjjj djl^ikll dlL 

.^Ull 4-Jjdll -aJa * a ^jC« 

^ja 4 aCSIa 4_LajA AjjUVlj .jpti\ gjill j*i ^liVl jsbii U 
Jj-al ^lUtj ^aJ Ijj l^_jl V] c4j|^JIj I^ja (J 9 ^j 4 6 JJ* x^ll dsljj^l! 

• Ia dll^ 4j|^aJl Cljjj^ajSl j * 6 ^ 1 ^ 

jslsn 2.5.18 




dllj^ Cljjj-la-lA]| (JijujVI al^jb ^j^)11j 4-l£tlAll U-J^ ^ 

^jj£j IaJUC- j JiJLdlj (Jj 4^jIa 11 (JStilt ^ (Jjl 
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dltSUil! q )1 1^. QjfL tCjtSLilL IaIaj aUaxA 

4 ^aj ^jj£j Ia^J£> ^Jajo) SlC- ^J^]l A£*jxji (jl ai^j 

gtJ £ -w 

AjjJaj a ^Jj]l Ax^jo) 9 . (Jj^a^J ^jl (j^AJ 64 -JjjI) ^Jajaj 


Axijjaj d±jl£ Ia 1^9 . 4X-jjj (J^tlll ^)1 ^£a 4-JJ4H CIjIaJjuo^ CIAjaULqj 
jSfcjj • 4 Ia^j jl ^cj^I (j£aj ^\ ej Ujl ^ >\ l j\SL* jl£ 

Ail^Jl J^j -4 \W O -0 jJiSI ^4^11 j A^aC-ljll 4 _i1a^]1 

,<jlaj]l cJ ^-4 (JA (J^-^ ^^4 LS ^ 0 


£ £ 


. j!| c. ^tlkj Jj ji cijUa (J^tlll i ll^aj V 

jA JjV I . -laJj JS ^.9 UtA (Jj^a^j ^jt C)£aj ^ja ClsL^jJ ClS^u 4aj9 

4 X-JjuJ c 4 ^c«lj CLjIaJjoL^. IaA 1 c> (Ja-^^Jj ,^i (jLull 


CI^IaJja^JI (j£aJj . $, I . - ^3 4 q\» ^ CljLajlu^Jl pliLV 

c^ljjjV' 9 jA ^jlllll ^jjll j . (JUaVI C-sUa blxliA ^jjJqj ^j| ].la. <AC-ljH 

4 .^)^. ^ja ^jl^Lo ^)J^1 (jc- ^jj^joia 4 _lLaJI g^A ^9 ^lj^I ^)fi* 4 j •^' j> 
CIjIaJja^ (Ja^J L_fll£ <Jj 3 ^ 4^1 ^JjSj V CLJUjil 4 _ILa. ^ij 

p jj]| IaI . ^J^XJ laLaul AiLalA l^ I a^J (Jj (£.|^gJI ^9 AiLtA l^jliLlj 

♦♦ ♦♦ £ 

^^ic. tg_ 2 k^.Jj j| l**^ AJjqiaJ) ^Jjil ^^4 4 _i 9 J *1 4 j 2 k^a.J\ll ^^9 dJlilll 

. \^ \a^') ^jt Q p ^JA ^ 4 j 4 ll ^JajuJ 

^IIaIIj (jstilt aJLjIS ^ 3^-9 ^-yJL (JSUJI J 4 ^ 3 j] AAaxJjaaII 4 .I 1 A-V JI JJj^l u 
^ 3 ya AjxS jjJSjJj . dltillillj (JiaJI (J_jJa j 4 _ijjik 5 

(National (AjSjxoVI^ A-illa^ll Jjl^all 5 _jLa^. CllLaAi. ijl Ji| » t^jj*»a 

•Resource Conservation Service) (NRCS) 
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ijjSlt ji -^3 6-18 


^ a > «~Vg tlalll JSUL 4jui) dlldjjJa jjJaj] ,jtiEl*-a C_uuJas 

(USLE) (Universal Soil <LLil1 Ujill ulcLi a1sI**j j}j\ 
(WEQ) (Wind ^j^L? JSdll vEU-oj Ujlall cr luu j iLoss Equation) 
4ia Cjja^sj «.ldl 'ilAiu* ^3j .Erosion Equation) 

(RUSLE) (Revised ^ Ukd t *1.L£1I Ujill <EU^ c^L, 

<El*-a La* ^ji.1 aaa Uu j ^Universal Soil Loss Equation) 

“LELt* Lai jinU jaLu ^Aj tUjEII 4 i*U]l Ajjlijl dllc. LuJa 

t> ‘d (j^J L^aji £ 0^1 

s-IaII 4_UU_a IaI ^ <jilajJ ^JjaII 

A=RxKxLxSxCxP 

jfLull £jA<La]1 4jl9jJa 11 4_ilajuojil 4-jjjll dale. I ida ^A ^4 L> * 


<Ujj]| JaIc< ^A R >9 4 ^JoaII JJaA (JaIc- ^A 7? J iAjjaiSI ^3 

JaU. ^a C j 4Jja1( JaU. ^a 5* j 4 j^jaII J^la lUI^ L j 

. J^IjH ^ja A^Jl dUJ^j JaU< ^A P j 4 a\I ^Ujj SjUj 

4»1aU_aH ^jJj£j] Ula Ja 1^*JI ~ At lJjjjoj 4*Lui31Ia] 1 &AA l a 

I ♦♦ 


:Uiai 


A = RxKxLSxCP 


jU lilj 4 (Ja[^J 1 4_aAAC< ^aJ5 AlAlill 4-Jjjll dale. I ida 4 _IaIxa jAjdajj 
UU'v aII (JaxJjuoJj .4_aAA*_Il ^1 lA ]j 4AA JjjldL V A_jjjui^-a] dale- Lidai! AAA 

^a ^Jc. S^oLoiaI] j 4 JaI^SI tilL Jjc.Ua (jUJ Ua ^L^Aa!) a^qUJI J|1^JIj 
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X *al i l^JL<lXJja)l ^AC- L-L^J JNj C^Lal^l) 
Aij J&1 <=4 ^lc- J> U32t 1 \ cJj c4_i>q ^3 Cljlc-Luia 

. l^J 3 I *Llgja ]1 <LsLa^. caLqaA. £j(a| C. y* 

R jk»)l JjlaA J^lc 1.6.18 


JlLqJj .4jl3j!L<J 1 (JjJa^Jt JAa j dllilj^ ^jC> ^)Ja^alt (JJaA ^)JxJ 

dll A ^3 yAj ^j 3 (JL<i»Iljajl L_L^Jj .350 100 R J AjuLoJ) 

4 ±1X * ClllAjaJjj <Ls^jjalli (JjJa^ II ds V A*_a 

.AAajSa. i> t-JJ^ll ^ 


K JSUIS 4^1 AuLta J-lc- 2.6.18 

4-jj1]| *Luj ^jjjj j .JStill 4 -jj 1]I <Jbli ^jc. R 

, i£ J 6 1 !■»» ^11 R ^j 3 ^ajisl 9 . (J^Utll lAA *Loj3 ^3 I^AjaUjj 4_}jjAa*JI SaLaII 
^)A^Lo CIsIAj &Aa ^ A-ijJajj 3^1 ^}Jajl (JjAjojI ^lc-1.18 (J fA^Jl 

£aLaII (^y& 4 qVw ^ l _ jjudj *_a c%9 L^il jaL ) el^j LqA 3 72.6 c£jl jaL ) ^AA 3 

. AjjjAoxJI 

L5 (3^^ 3.6.18 

^JjlLo (JiLaJl ^\jt3j!L<Jl ^Jjdll dslc»l JjJa ^jC- ^jjjJjI xlallll ^)JxJ 

L_Sj£jj .%9 ^jIjolS (Jaaj LqA3 72.6 ^AA 3 jA^Aa ^A ,, jJajjj^l 

•* •* ** ♦♦ 

c> LS -1 ^-JAiLs . <Lsj1aSI (J^-^l 4 -AjuA j ^v W \j\W (J^Ja c> 

.1.18 tpl! 
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.(j££ U jL) K JSbll J-lc. 1.18 JjJaJl 


SjIaIS AjjJUJI A^uull 

4.0 2.0 0.5 

AjjU! jlu-j 

0.10 

0.14 

0.16 

Afrlj lUj 

0.28 

0.36 

0.42 

1.1a. ^C.U 

0.08 

0.10 

0.12 


0.30 

0.38 

0.44 

lia. ^c-U 

0.19 

0.24 

0.27 


0.33 

0.41 

0.47 

lla. ^C-U (Jtp 

0.33 

0.42 

0.48 

C s 

0.21 

0.25 

0.28 

11 x^alx^a 29^ 

0.26 

0.32 

0.37 

l<a la , . ib-^L^a JLll 

0.19 

0.23 

0.25 

l<aJa ^jLwaL-a 
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10 20 40 60 100 200 400 600 

(H*) \a\\ J 

.^3 600 10 (j-« djjj.WM %20 3 (j-a (JjAaI Z.5 J-aljC. 1.18 (JS-utJl 


CP ^Uij) Sjb! J^U«4 4.6.18 

Trtljl ojl-Yi i_blc. 4 i ALaLud]l dllc-LijJa , ,ji (J ■ -^ a 

!)L*_2kJ P dslc-l^-] (J-olc. (jc. C j 

Sjtaj .Ix^o L&^<uJa *2iiS ^Ludfil-Lall ^-2 Lol - ^qV' | *v ^ 

c»1 u>> <Slc.j A iiuull Ju^U 

L ^k AjLo^JI 

5= *= , % 

P-^jj] l*jlj Ut»a 1 ^ l >> ,l*j (jl^A JLjjj .4_Jjp]l dll&Luia ajlflLJ 
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.(J^qI^xJI 2.18 ^c-lajoJl 


• CP *i)^j A_i^. jl j-oj (J-aijC' 2.18 



Jj^WaII ^UjI i 



JjJaJt t Js- 

uJaL^ail i 
j 

(J\ J& 


0.15 

0.21 

0.29 

t (6/20) /j J a 4 U . n J\ a Ulis ojJXj^a l IjAa. 

o^aJjuaa 

0.11 

0.21 

0.22 

4 (6/20) ‘/jL? A A Aljaj UlL A^.'O ajJXjL*a (. ijA^. 

S^flAjUbO 

0.11 

0.16 

0.22 

c (8/ 1 ) /j J A A 4 U i. jjjg a Ulil /Os ojJXj^a (. IjAa. 

fluiLaija 4£.jjj 

0.09 

0.13 

0.18 

c (8/ 1 ) ojj^aUa 4 \ 1 V 1 Ulil ,*.—•« aj-uu^a (. ijA^. 

** •* 
d^OJjuiA 

0.06 

0.09 

0.12 

t ^jAill ^ Ujudll ^glc. UlL SjJAj^a L_JjAa. 

0.30 

0.42 

0.59 

^^Llj r ' Ur- (jj^ (_j-a U t jjjg -a ^Lajo) (.jlaS 

** ** 

0.24 

0.34 

0.48 

t((JjudJ 30 — 25) 4,jqj.^a Ajj£joj eji L_JjJa. 

** •* 

0.21 

0.30 

0.42 

t((JjudJ 45~ 35) Ajjj^a ejj L_JjJa. 

** •* 

\ikk\A 

0.22 

0.30 

0.43 

c- LUc. ^jUjjoj 2j3 

0.27 

0.38 

0.54 

pUaC. (j-a (Jj3 

0.05 

0.05 

0.05 

4_lu) 2 Sj-lXj^a (. j 5 (4 L ^»Q x ^a) 4 _Lo3 
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Jj £ 

? r 4. r 


<220 (J-olc- (_£jLaiJ ^j) u21 j^5 IAJLuj-4 

** ** •* 

<Llg (_^jLjjJj %2 ^Jlji (J-oj (2) -0 (J5VI ^lialt ^9 L_altLj 

<C.ljj ojji-^a £jJ«J 400 ojiaJx Jjiaj %4 yJa^jJ' 

C5^ C5^] £jJWJ 6 ^JajudjiLa LjlL ^ 4'ijlc. jjjjj /obj> 

.aILu/u l^lt 


JUI ? ^UjojIIaII cijlc-Lixia JLqjcLojIj 


• * * 

•2-^ 


A = RxKxLSxCP 


K = 0.10 :3.18Jj^lc> 

LS = 0.73 :2.18 J^ill <> 

CP = 0.29 :4.18Jj^lc> 

A = R x K x LS x CP = 220 x 0.10 x 0.73 x 0.29 
= 4.6574 or 4.6 T/ac/yr 
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.aLUI < SUJl (j£jiU qL) K AjLIS 3.18 JjJaJI 


4^uaxll 2 

ot a!1 Aj^uuII 


4.0 

2.0 

0.5 

0.10 

0.14 

0.16 


0.28 

0.36 

0.42 

1.1a. AC-lj 

0.08 

0.10 

0.12 

J 

0.30 

0.38 

0.44 

W Jlp 

0.19 

0.24 

0.27 

grk; 

0.33 

0.41 

0.47 

W ^-Laj Jlp 

0.33 

0.42 

0.48 


0.21 

0.25 

0.28 

11 x l (JIj^ 

0.26 

0.32 

0.37 

JL^iL^a Jlp 

0.19 

0.23 

0.25 

(J1 x ^3 k 

. 0.01 K 

** 
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.AiUI AjLbJl CP '^4 4.18 JjJaJI 








j 



0.15 

0.21 


0.29 

4^6/20) ojjji a\~* a 4 It . a Ulli ajJXj^a c SjA^. 

6l<aAjua<a 

0.11 

0.21 


0.22 

‘(6/20) 'jjlj ) A ^ A 4 \ 1 V 1 U1L i IjA^. 

S^QAjUba 

0.11 

0.16 


0.22 

c ^ 8/ 1 ^ Sjjj-aia-a 4 l-» . jjjg ^ LlUL) ajJXj^a (. IjA^. 

0.09 

0.13 


0.18 

c(8/l ) *JJ la ^ 4 \ 1 V 1 UlL aj-Uu^a l IjA^. 

** •* 

0.06 

0.09 


0.12 

t ^ Jajudll ^glc. LjUj £^a L_]jAa. 

S^aIuia 

0.30 

0.42 


0.59 

^^Llj £^3aC. (_j-a JajAjAa ^Lajoj £-« ^jlaS 

** ** 
aiA U*i<a 

0.24 

0.34 


0.48 

i((Jjuij 30-25) Ajjj^a ojj L_Jj4a. 

** •* 

0.21 

0.30 


0.42 

<C-3j 4 (cJ2lj 45~ 35) 4j^}£ja ejj L_Jj4a. 

** •* 

0.22 

0.30 


0.43 

^JJjAja g. U-aC. 3j2 

0.27 

0.38 


0.54 

(JJjAa $.UaC- ^jjJi (j-a ^bjjoj JjS 

0.05 

0.05 


0.05 

Aaja 2 a^JXj^a (. IjA^. j CIiI^Aa 5 (^ l ^-»q x ^ a) 4_La3 
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JjJo 


SiUJ! £S 2.18 JS—JI 


JSU1! <> JaJt 7.18 

4_^.^Lx-saj 2J vL^o S ! £_Lg jSbW (J-a ^11 0^ A! 

(Jj cJ^ ^3 4^Lq .1^11 L>^ (JjjJ 

\j 6*^ ^ 4 _Lq 4^J1j A.xjuil (JjLaJj) ^)JjJaj L-L^J 


.AS A^tLall 


^jLaII ^1a]j l^Iauhn ^9 ^.Lalij (JjC'tLa Cy* 

Sjl^j tillA ^ajJaJJj .<Jj2]l ^Jajail 2 A ^)-i3 jJ 
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(JLoxJjujI j ^ic- A-jjld IjISj 4p Clu^J A_^/La]l (JLaC-1 

l^y^Asin 2 jl c3^jj ^a^C- ^juoI^q A-Jjl]) 4 jJaitlll 

djIe-l^a^M Cj^jjjIj ^Jjja ijJlI ij - C - l2al x^xill ^Luijtj ^iLouill ^ w’i^V: JjJa 


LjUdllj C - j]al ^»J3 (JLoxJjujIj AJLIjoiII aJLoiaH 2^* <*— S Jjuj 


.2_uLul) 


^220 A_i 3 JaA SI 2*^ ^ (^jludlt 2^-^ 

»* ^ »* 

4 Ajjx^iC- ^j>o %2 2^J £y* JjVt ^alLall ^9 AlLjJ QjjSjjj 

Mjf=H ^jJWj ‘f-^ 200 <4 j -laJLal t JjJa ^jLjJj tUkuij %4 44 cSjWj 

‘®4c. jjjjj /obiP- 4Jjj t^Laij bli 4x.l;j 

. L_ uaL^a^i >** ^ic. ?“ jA j 



A = RxKxLSxCP = 220 x 0.10 x 0.50 x 0.21 

= 2.31 or 2.3 T/ac/yr 

j_a ^)5 Ll/U (jlilal 4.7 (_£jljoij 4 jjj]I ijlAc.Ljjja dijl£ 44. t 4 JLoi4I 

♦♦ ^ ** ♦♦ 

L$\ jfL£>U ^lila 2.3 djl^tldalt JLk^Lij .4_Lailt 

.%50 d u^lVi l^-jj 


2^Ja 2^4^ C5^ ^ 1 . ^Jajudll ^C-LolJj 

JSbll £-Lg ^-3 A JJjJlS . AJ ^)jjlj AiLaLA 


is^ AiLauJlj ^JajaJl AJ jju!^. t Ljll21 L_jl^. 

L> 2^4 J l34>jx]( AJli21 AiLouJl o\* -W^ 4-^ u> 

2j^2l 4 2aia gJS A-jlijII A^oj^.1 ^jJjua ^ i<Q • jsbll 
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AiLaui ^)3 jj <j 15 <41 ^ . ^SAad&II ciAjVjk w g*s) 

,<C-tsjjl (JliLot fiJjudC- (Ja-sSJ 

^JaLLall ^lj^]Ij & LqILj (J^tlll ^ja (JS ^ja A^ll <d^La 4djj 

(JLaxIlxjjl AjtjUiH djt^|^.Vl cl^J • £-1^51 I^-Lq j tS^lx-saS fiA-o Sjjit 

^ja ^ja <jA]1 ^IaI ^uidll e? £y* (0-J /■ jIjjujI 

J^l C> u> l>^J^ £i)^ '<&JA c3^b^ < 0 * ^ O^ii 

Ajjloit Ljji^lL JjLula 8.18 

(JU^ AJj Cj1a^j]Ij S^sjjila <LiLiH <jj4lt Cljlc.ljjJa 4 _LU^q i**Ujjj\ 

\ a \ ,<jA11 jjJj (j! (J-ojjJtJI LojV Iia 

4 qV"^ ^ ^j3 AjjlLall CIjIa^jIIj 4-^.tLa ^ ^_3 4 do *^11 <LaLil( dale. I ijJa 

.4_La]t*_I( L_L3 j]| A^JjoJ ^JA 
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tiUVl 1.19 

. 4 U .A9’\ 1 Jj b L>* c f^- 9 *1 

.AjtjLudll Cl A ^ i^ia-La L-Lx-saj ^ja ^j£a1J1 .2 
** 

.^Loj^Ul iS^ 4 ^jjal^Q Ajt. joJ L-lLol^. ^JA ^j£a 1 J 1 .3 

s5 

. (jjJl (J^aC-j AdLojlt (jjJl (^ja ^j£a 1 J 1 .4 

** ** 

<*tfS 2.19 

jjjjlj IAjj£I j 4 j Inlj <Ja)j*_H ^Jbl ^LJl 

IajI .2 (Jjl^ j! 1 a ^jjc. <^aj^U 1 ^J^aH £.Ia 4 }a^ Cldl^ 1 . *Ll3 

^)jj£ ^ .29 j cIajI^ bLils (jl£ (jl l£j 

<Sij j 4_^jja c_LJlSj ^b^ C 5 ^ • (jjJaliAll C y* 

$, 4_J\ Ax\k&i ! J&. AjjjJI CjlfrjjjJI £Uj a<u*j .I^jS l-ilpjl 

I^A 4(J^q|^C. 4jljjI ^ic. ^9 s-IaII (JIa*Jjoj1 Aajxj 9 . £.Ia1] 

♦♦ ** ♦♦ 

•L^W' ^ C5J^' *1 

- ^j±nx * £,Lq ^jAx-saA q J~Q >- 1 (JjJoSV I ^UslaII .2 

dj3 jj 4 ^ a)^C>V t dC^lglLaiV t J. 2 *_a .Vic. ^)lt ^ 4_1 aXJ.x.xLA 11 S-IaII 4_)a£ .3 

♦♦ ** ♦♦ 
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.^)]1 4-iL&c> .4 

- I.4A L^ilj (C ^11 L_ljjj^ C iljjuJj 

** 

^rUSVl yi jjjIj 3.19 

^9 9 . e- Loll c CIAj-IjlaII C] ^jjj>Qjai]| Ajtjuoij £A illl ^ojj C 5 ^ d)ljljj]| ^ tl^J 

Lol t jJ4 ^3 J^laLLaH ^j>Q ^)jj£ 

(_£ji_x-sal ^_ 5 jlaj ^l-liLo Cjljtnll ^ . 1 ^ 1.1 jjijlLa ^u-iIb ^Lall 

-13j - ^ a JaC.V i ^ ilL^ii] 4 i!!LqI ^J^jjaj CLjLlo£ J\j 4^jj1 ixj ^Lall 

^j^9 . I^jS (Jja-^I^aII ^ ^ i ^cjjtlll ^)JC< ^)9jJ 

l^lLol L>^J -1 ^lj3 ^ <c-\jj tblfLa ^)JC< 

4-j| c£ 113 Jj L-fll jJaJ .^pai^Lall ( 3 *^jjaJl (J-l*^a dlli ^9 Cj)^)H 

** ♦♦ 

JL 4 4-1 ^aj!)Lll ^ ^ \ \ 1 . Vo^ll (J 9 I (J J 1 ^>N ^\\ ^ 9 ! j! 1 a]| pLoll ^jj£j l^Aic> 

U> 6^ L$J^ J^k l> jAA lA ^ 

4x*]j)j <^11 4 olV^ll ^_1 joj J j gyll 4 ^JJJ J . dlljj]l 4x*|j)j] 4 x^ajllSI 

Lp (Jj^i O^J*^ ^J±3 ‘W 3 L>^ 


^11 CjUjIai* 4.19 


g^)ll ^Uaj -Ij-l^J 4_Jtll( jli cgjjll ^LqJC>Ij ^)3 -ikj) Ijj 

(J3|j9 QA <•— £^4 QA £.l^.j^J ClA^ill ^Jj pLall ^a>^4 .AILojiUjojI L—L^-J (_5^t 

L_a 9 jJJj ^Jajuo dl^J ^jA 9S ^Jajuo Ac- jl ^Jajoj 

I^IA <^_fl jjoj 9 .(jJajVl (JjjJjI jJaJ A qKMI (fc5 -lc. a-llcr jLilkVl 

.^jll ^ 
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Ajpl (Jjfl (^a ^1 1.4.19 

jJViaII gAA . (AjIaIa^aH Icjjd ^}JajVl (j|j3 t> L SJ^ 

♦♦ ♦♦ ** 1 

Idliill CllljbjS <^ja ^l^jl 4 Jajujj^J e-j^Jl ^9 s-IaII aIAjaII J^UaJ 

. (j^AJ (jJajl (^1 CljljlivAll (JIaXJjojI (J^AJj .^LoALx-^IIj £)1jA11j 

^ *♦ *♦ 

IaI . (Jlill 4.L15 j! ^^jlA £jJajA AAjIj 4 C^J Qj£j (jl AIAjaII jj^AJj 
CL-S^dVl A AjIaJA jl ^)a 11 ilijA ^1^ I ^^9 Ajdldll cjiill 4_Lll]l ^Jalll 

^!34lj (3) Jc *V~1I ?M\ j\ j!> U>, ^311 iilljllj (2) 

fUijj (4) (jalaJI f lki jl ^LmUJI ^Ij^l c43 a£j^JI <&\X\ 

Cljlilijjuoij dL^jAxj (Ja^JjujJj . <LAldaj*_Il 4^j^JI . ^j^aII £9a11 ^^jIaII a!1 

4 K d ^jjjJjldaj ^lc L " ^ ^ tjJalAll (_)da9l AaJxJj - ^aJaill aAA j)A (Jj)dl 

^ j 4<jjl£jj ^aUaj (AL^IaI 4aj^U1 4_1aI*_ 11 All! ^)1 aAa ^Acj tAjLudllAj 

.aJaj j£jj^)dal 1 j)Al 4 j] • j-g-llAjdjujl C - AJjudJ (J * II J\ AiUaJI <^to 

y ♦♦ ** 

Ja*a s-IaII ^jAi Ja*a j) jLdjj Vi caIaIajaII 


hjl\ ^ J& <> ^1 2.4.19 

4jajuoljJ jl <UlSdll Sj9 jiltL <jjilt ^c-lajoj ^lc. s-IaII (J^joiJ t^^Jajudli <jyll 

♦♦ ** ♦♦ 

^g_9 Ajdldll ^JIaaII ^JaJ IaI .^JaJAlJlj (_g^)ll ^ajojJ ^ AaC- ^jIaIaj 


aJojolUa Idajl A*Ji ^JaJ L 4iaJJj {gjtoj igjto (4aj 

IaI V-ils <*_9 JJa11 lJjI^JI (j£d tg_I <J^si AjA^ S-IaII gjjJ 

D^lc- ^IaII c _ i W j c udJl <11^. /dj .bLils <i3U ^ J jAkV I 

*♦ *♦ ** 

(C)ll Aj^ldl ^IaII cillj C - iU*< ^ji ^j£aJj ^4 laJajuo ^jAda 

** * ' ^ ^ ^ 

S?Aj l dajj gdjAlja! L_Jjdi j! ^^li_A ^ajJa^d (JIaxII^i) ^j£a J 4j| V] tldajj 

^jli dllj ^ja <1aIc- Aj ^ tldj aJaJ ^jl liA Ac- Ull q . I^Aa 

♦♦ * ♦♦ 
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(Jij j i dpldV 1 5 dUi j cC1j1313j><J 1 ^aJaJ l^-il] ^tl^4 

• s-LaII 3 ^^ 3 ^ * 3 ^*^ iS^ 

(J U3 i^aj CjUllI JLa^. /J^Jsa ^ic- ^)JaB djLoL(ix^a £jJa ijjB ^ JajaXlllj ^£ji! IaI 
4_Jlc. ^a-laj]l a^A L_L^aJJj A^lu die. ji 4 JjLua Adl^A 

/ajjujilA Adi]) ^ 3 ] ^»dL JaaS s-LaII 3 ° jjJXj^a jjldLo 


A ^ l \^ c ^ c ^ 3 . 4.19 


.3 ^ jjaJ ^ aJI ^- aLolaII I IaA Ic ^ Jjuo ^ g , ^ In *■ 


nJnjuil ) d id 


cSJ ^' J ^' 

. djljlull inn. J j^ln ( < dc* Sj^aJ^aII iniili^ 4 _a i^IoIa 5 djljldl* 4 aJnJA 

Jj^fr 5.19 


di (JjJk-nn^O ^JA |^jj£ 4Qi ^ uni ajjij *UI 4 _iajJI djl^lnnVI L_ali2 


*♦ 


4 _ i 3 ^ IoiaII *UJI 4 _ ia£ j ^3 Cj 13 ij jld 3 j | 3 !j . ^)nJ J ] £ y*j 

jj^ki jjj ^. jSj . jjj II ^kj Sjbl ^ UjUjI jl«j (^ jII <- 4 jld '-** 

L_fljja)j . ^jjljjjoiSI jj^A dLnVI £^C>LuiaH <aii^A 3 j1> 

fdi uyi ^' ud <d i > jj 4 ' J 4 j 4 ' (_> k»*j ^ U ^ kqu . n 

. 3^1) dal A ac. 3 ^ 4_ua^]( Jj^aljallj I^JIaxjjujI l _ inj 3 ^ 4_ia£ djddl 


I^gA (JaI jC. 4 .iiA-\ ; 3c. daljldll l^dl^JjuoJ 3^ <4 a£ 


dd 


. aH ^- c «33 j -0 uj ^ 

• fj ^' d jd ' Jd 


.1 

.2 

.3 
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. j .4 

.g^aj I^JlL Jfl (jjfLi aI^jaJI .5 

^aJ <-^ Aalj s-IaII ^ja ^ajJI CllLliH lA'A £Axx\ (Ja*a 

^jojja 4_a3 £.Ia11 l^\^\ ^lljujl fij j j (Jj^sa^jj . 1.19 Jz\ 

^aJUdlj^A ^JA (Jjj^I^aII (^)A JA*_I lAlA * *■ nV \ Sj)j3 1.19 (JjjA^Jl (JAjAaJJj 

^^JjujJ ^)A^J1 AaLsAa J^aC- 6^Jjjlal|j £j. JA aII Cllti 

• AjLa ^ I^Ia (AjLiaII 

^LaII 4_ia£ AjA^j jlbud^JI ^9 ^jjjK CH^L^ 1 L>^ U VJ k ^ ^ A^.1 mn) 

Jaxa ji c^IaII (u>) ^atx-saliAl (Ja*a ^ 1 ^ 

Jaxa A Wnj . I^jS 4Aj^ <j£aj ^£^11 ^-1^11 e-Lall ^)l JA aj (2) 

C 3AXJ O^-) l5^1 s-IaU ^J£ll ;IaLJI JA^jjj ^jjouj 

^UaII Hfij 4 (Jaj11 ^ja ^.IaIIj ^LolaVI (jl * 1 Jail x ja J (Jl x^aL^all j (JljAlli 

^)1aLq ^9 (jj^jjj 1 ^aC>j 4jWM) (jl 1 .2.19 (JjA^Jl 


4 ilaAli (j^AJ 4(J1I1 a 11 (JjJjud ^lc< .4jJ 4AJ^. 0^^) L£^ 

♦♦ ** 

(Aj13 L-JjjII ^AjIaa £.Ia11 ^ja 4-1a£ jJpAj (jl <j^ajA-sajAll 

.<joAUua]I ^A*Ji 
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. ^ . stall ■ - _;t;.j* 4_aliLa 1*19 (J-^dSal! 


(fj^l O^!) cr^^O 


A il\ ^Mj^A d AA 

Ujj 250 -210 

^ A ill d 

fU 210 -180 

4 a U\ A \\ ^a£> 
I4I4 jlaJI o-sIaj 

(o^!) 

0.32 

0.29 

48 

** £ * 

4_Lo3 

0.2 

0.20 

24 


0.35 

0.30 

36 

& 

0.28 

— 

36 

cM 

0.20 

20 

30 

<jj£juj $p 

0.22 

0.20 

30 


0.22 

0.20 

24 

L 9J^ 

0.30 

0.28 

24 


— 

0.19 

36 

*V)Ij 

0.20 

0.38 

24 

ILL 

0.22 

0.20 

30 

ix X v_J^12k 

0.30 

0.28 

36 

^jAiAjud 

0.22 

0.20 

48 


0.25 

0.22 

48 

t <*«-, 


444 





c- L q is''j C— 3 AII £.Ia 1 I jl aLq ,3 Ljajl djLiili ^ac- 

♦* *♦ *♦ 

^5 j .Cjtnll £jl joi^. <iL^Lq ^a JaLoc.) Jj 

.2.19 j 1.19 pLijj (jl gJ cilli -ikl 

c> Vjl 1.19 Jj^l £-2^ jjjlA JUxlxJ 

4 alaia (J^a*J ^ 1 ^ 4_a_i3 ^1 Z. j £j-lllx ^ ^aJ ^joj ja (J^Jaj (J * 

^ajJI S-IaII g 3 x j.i Vc- ( 2 ) ^JoaljajVI 4-^laj]) ^j^aLx-sallAl 1^.23 (J^ ^ j 


L — - L^J £- Ia 1 I 4 _ 1 a £ 2.19 2 ^ ^ I 

iJij^i ^1 4lm j\ 5-jjll £jj cJj* J jl liljl .4 jj JS ^ 4jji. 

( j ^ aLiala'il Jj . 1 J® ^) j^Jl <alaiA J ^ aC-j (jp!J^\ ( Jj . 




•44 


«* 


. a 1 ^ C«V i ^IaII L i \' s ^ ^ *u 11 i ^ nlstJ; 4_2-LaJA 3 AO Ia IAJLuoA 

SpJI (Jjj^x^a] 4_^}]l c. - ^ J 3 ill ^IaII 3 A ^ A-^all jl^Loll 3 

♦♦ ** ♦♦ 

^ £ £ 

ij4 cs ^ 3 t> ^44 ^IjI 210 4j 3 ^joij-a]l (Jjjl® ^3 

?Aj^ajj^a_^a A llaJj 


. Aj , J £ ^a Aj > ^ j 4 il * l »51 jlji-ll 2.19 Jj ± sJ ! 


(( jj « ul ) ££aj ^ 111 f LaH ^ LaJI jIjAaJI 

A . ilia . ^ jj ^ AtU\ A jjLafc-V 

^ P ' 

Ull 48 

£ 

Lttl 36 

9 

Ull 30 

* 

Ull 24 

9 

1.75 

1.30 

1.10 

0.85 

^ al ^ 3 l 6 4 x n j \ -^" i ^ 4 u ; ' i 4 w A_lLaj AjJJ 

2.50 

2.00 

1.75 

1.50 

A . ^> j . ^~tjj A 4 n*\.*i AJJJ ( 3 j ^ ^ u ; ~'^ ^ 2 -aj ^ 4 JJ 

3.00 

2.60 

2.20 

1.75 

6 ( Jj 4 lv ' l ^ ^ C-lj 3 -«J 
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3.25 


2.80 


2.40 


2.00 


4 AjjJ L3J^ LS^J> <-)9^ 


4.00 

3.00 

2.75 

2.25 

6 <^1^. ^-LaJa (JLlJ 

4.25 

3.25 

3.00 

2.50 

A A n*\.3 AjjJ Jjj3 IaIj (JL).i 

3.85 

2.85 

2.40 

2.00 

^g. 11 j^aL^a (JI-O Ajjj jl 

cSjWi ‘^] 

36 

4 qIVia 

c "y^ 

^jLaij a. 19 ^ 

♦* 


2.19 .^jJt <jij] 0.35 




j-aUI ^uij-a d<la jjull ^uij-a aXa Jj-aC- 

Ujj 250 -210 fU 210 - 180 Lg-i* jiaJI o 3 ^ 


(o^!) ^jjlajil 


0.32 

0.29 

48 

*• & * 

4_LaS 

0.2 

0.20 

24 

€- LUjj-ali 

0.35 

0.30 

36 

& 

0.28 

— 

36 

iM 

0.20 

20 

30 

<Jj£juJ fijj 

0.22 

0.20 

30 


0.22 

0.20 

24 


0.30 

0.28 

24 


— 

0.19 

36 

^jk 

0.20 

0.38 

24 

ILILj 

0.22 

0.20 

30 

0JJX-L*a L_J Jja. 

0.30 

0.28 

36 

.^C _pu.Ww jALqjui 

0.22 

0.20 

48 

ijjXlA 

0.25 

0.22 

48 

1 <*«-, 
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• 4jj (Jl (_pjj 3.25 C-Lall 4jaLk^a A j (jsjjJ ^jiiJI oi& (jl 

.3.19 J*\ 


.Ah ,Ut SiLbaJI ^ Aj, J£ ^ Aj> uaj y^UU] ^luail jljLJI 3.19 Jj-laJl 


(o^SJ) Cfi^ri <^431 f IaU ^luall jIjAaJI 

4ll3w» jjk 4jJala J^LaC-V 

A^JU\ 

Util 48 

9 

Util 36 Util 30 

9 9 

Util 24 

9 

1.75 


1.30 

1.10 

0.85 

6 4 X Jd jl aJi ^ 4_lLaj 4jjJ 

2.50 


2.00 

1.75 

1.50 

4 . ^>j . ^ 4 n«\.3 4-JjJ jj3 Ajjuia. 4 _iLqj 4jjj 

3.00 


2.60 

2.20 

1.75 

6 (jjajLalld ^C-lj ^-Laj (Jtp 

3.25 


2.80 

2.40 

2.00 

A^ajx^ajjCt 4 n«\.3 4 jjJ (jija ^c-lj ^j>aj JLi 

4.00 


3.00 

2.75 

2.25 

6 ^_L<Ja (JLo 

4.25 


3.25 

3.00 

2.50 

A-k-sa^j uajx 4 Ajjj Jjj3 l^Ja (JLo 

3.85 


2.85 

2.40 

2.00 

^IL^aL^a JLj Ajjj jl (JjSj (JL^aL^a 


£ £ sg 

L > ^)j£i ^)IaL&] 1 l^A (jj£j (jl L-la>J -4 L-l^J (_5^1 S-IaII 

£.La 11 .%100 ClboLil L^)^l ^3Vi (jV S ^>J (_5^11 ^)1 aL&11 

. jjM 4ik lA jjjJ La ^Jj 4 . >1* j CJJjujJJj 4 l>llXJ (JjjaL) 4 ,>>> Jj c J-v JJJ 

4_Jjou] 1 l^Jlj L_fl^)*Jj <- dale. I ijJall fik < <L^ajJ ^ajklll G£ li£ ^-Ik-saA (JaxIiui Tj 

^ajklll (^jLajjj - £,LaII ^)lkA ^Jj £.La 11 ^)l A<La] 4_}j1a1I 
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(JLoxIluil 1j ,%80 9 60 Lo a I xu^allll a l Jail 

: Jtlll j^alt ^3-ic. 4 L-L^J 3SH jljlLo Aj.W*\ 


(o^jj) (_£4ll £ 1-all (3-*^ 


aJ 


iSll D*t& 


= 4 xnVq’i l_iaj ^aII ^Lill 3^ 



DWA = 


DWS 

AE 


£.L3! (3^c. DWS ^ ^.4 ^ vVq ^ l j ^31 ^L3I (3-^ DWA du^ 

*♦ 

<Jjoij V cAj^joiC. *LoJ^ 6^liS AE J 6(jijyLj jjJlLo 4^Jp. L-L^J 3 Sit 



** 4 


4jLj Loil I ^JLauill ,3 £)3I J^n3 4 ^ v Vo ^ l__l^j 3 31 c- L3I 3 ^c. Lo iAJLula 

*♦ ♦* 

?%70 o#la£ (_£jl_uj La-lic. 



DWA = 


DWS 3.25 in 


AE 


0.70 


= 4.642 ... or 4.64 in 


3 ‘(u£t> U“ gr^' LSJ^' -^-^j 4aJ L5JJ>-4' t>J 

J-Ia^ij .4jp]l ^3 ijjjp. 41 #141 4^L§iujl (Jjj^aa4l l^3jxliuij S.4I 

4&lgj4 : Jt iS 2 (Jjji4l #141 )^L« ~j ■ 4 ij ( g lajj! (_4alil1 S.3A 

: ( _ s 4ac.'i I ‘4N , ,iV 1 44 ^5 ^Jusjll [c;j\\ (Jj^ali (CjLulJj . jJI dll4t 



DWS 

PDU 
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s-IaII DWS j ]j^£a ^-1aJ)] 1 {_g^l (Jj^ali jA IRI c :> n«s 

L)*^ 0 s-IaII ^^I^jjujI PDU j a \\ 

•fj^' ij 


YAAjLuJt aJLui^II ta j Sjjll (Jj ■ ^ a] . jJlsJjj! ^ji! J*^U _)‘jiLa La ! AJLiulA 



IRI = 


DWS 3.25 in 


PDU 


0.35 


in 

dly 


= 9.285 ... or 9.3 day 


QJ^ e-Lall QA c — 3.25 (j! J] j^laj I cl^A Sjill (JjA-sa^-A <11^. 

g*U*lV t aIj| a\jI 9.3 (JS *^)A JjA-sa^All AjILoj l^j c4jj 4-Jjdll 

' ♦♦ ' ♦♦ 


• a)^C>V) 


l*JJ Jj^alilt tilli L_L2kj c^jaJ)]) i£j^\ (Jj^ali e-LSI ^)1 ?a 1I (JlaA lij 

♦♦ ** ♦♦ 

^ ^)1ia 1I 1.25 (JlaA I3j C(JLaa]| (Jjjjuj ^Ic- . " ^)l aLo! 

)^Lall 4(JJal^_Sl ^I^aII ^)I^La Ajaikj IjjU c^LSLAjoiII 4_Hjoia]| ejill 
4 ^j21 ^9 ^jajVLj j^SaII c£-Ia1I ^ja ^ajJ! (Jj)x^i^a\I IjWl ^Ic- 
£jill L-^X ^2 a .A Ax^ll ^JA ^clASI ^IjVI 4j^)ll J 

^)a S/ ajj ,.»IjI 3.6 = 0.35 ■=" 1.25 :^*-ll ^jLoij 6$. LSI ,, aI^c-VI 

' *♦ ♦♦ 

.Lajj 13 jl tLajj 12.9 ajIUII -LALdl ^Ll 9.3 -LAa-oJl 
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yi ^ 6.19 


^^4 ^ ^ A ^ ^ j ^j\\^cl S ^\ ^LaI) ^) 1 ^Lq (J ^}]1 ^aUaj 4 jljoj (jj 

** ♦♦ ♦♦ ** * 

^a^i — ^)£jVI I^-Lq 4 aI laJ.ll Ajuoj ^jC- 4 qV^-v ^ J^oajjudj s . ^)aJjoia 

4 ^jjdjj — jSjV ‘ j 4 ^ Loll 4 ^a -lalj ^.ALj .la I j jJljl 4_ilaijl s-LaII ^)I.1La 

^£^]( 4 ^ jy\^'\A 'bjSkj$ AaJ*4j .i±^\ ,_9 L_1x£aH 4^ij3^11 ^-3 Q^lUtllj 

£.La 1I (3AC. ^lc* 5 4 ^)£jVIj &J.1La 4( - ^_^j4 L_fljjud ^lill A-aLolAll ^Ac- ^ xinll ^Ac» 

4 l^A^yla. a l loll I (jkjuoJ L_fljjud ^All &AaH ^Ac>j 4^4^14 jj«liLA 44-AJ^i L— LaJ (^ill 

^c-jJal! £>Aa 3 .<jc-LaJl 5.1 a]' V 4^c jJall oAa (J ]» julAI SAaj JU-saijj .<C-LaJlj S ' ; .iLa 

.HsJlLq s-LaII QjfLj ^All £- 1 a 1 I 

^ jj (^c- fjJ' ^ J **4 j' c£j f'-^=4 (j£- 0 J ^1 0.41 4*Jj 

6 *l£> ^sLA (JaxJ ^jt ^j£^aJ £3*^11 ^lAAll laAli .*\A <Loj^Ul 4 \\ u^ll ^(.iLo ^Ac- j 

4jj|ji]| jl 4 jl)?j jaj jl LjJj gr^' (4=4' jt U^ ^ 4^JJ ujJ t> 

j L5^-> -4 /tfaiA 4_nAj (Jj^l^ij *r jJnll ^jC- L_a3jJ ^jl 1 — LaJ 4 4^)aAl 
CSJJJ V l^jli i4Ljaj*]l 4£jaJlj LfjZyJ 1 ubj4' JJ ^ 4j JJE- ,441 
4 )a cl)^ liLA Cli3j Jj A_ala 4 _aj 9 4&.lajjH £^a 11 JiLaH (j-o (JJjjoj 

A^oj^Ul *^Jj4 ^ilaj^aA (JaxUjjIj 

-4 *n» ^ 4 aA^.U ^4^)1 ^-1 -aII ^aJAlll ^LlaiH 

4 ( aUaj]l Ajuoj LaI . 4_1a \x x^al jl ^ 1 a \]1 (Jj^alil AjjLola (jj^4 ^jt (J?J^ 

IAjUjJI yjL»4lj j laifl 4 4ij3^l ^ Q^UlUj ojiLa 


RSC = 


453 x A x DWA 
IRP X HPD 
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CIajIj jA 453 I a Hall I 4 juoj RSC ^ 

♦♦ ' 

DWA j L_fljjud ^L^LolaII ^a A 3 4 cijl. 1 ^, jI 

Sjjj /^a IRP j L)*^ 0 jJI 4 j\11 >^SaSI ^LaII j^ac. 

** *? ^ ' 

.^jJi <C.Lalllj SjJlLo (J^XjulI]! S* 1 g ^A HPD J 4^j2lj 

(Jja-^^aI 4_aj!)U1 q^UlIIj 4 aI lajll Ajljoj CllJ.1^. I AJLuiA 

♦♦ \ 

• jJalijudJj 4^)£L}] 200 4-^.LaiA (_£ jLuaJ LaAic. AjLljaill AJLoiaII ajill 

** ♦♦ 

.^Lil 7.7 S-l-a A^Luj 18.0 lU *11 jallajll 


:Jadl 


RSC = 


453 x A x DWA 453 x 200 ac x 4.65 in 


IRP x HPD 


7.7 day x 


18.0 hr 
day 


421,290 gal 

= 1QQ ^ = 3,039.61 or 3,000 - V 
138.6 min 

200 (^3 IjojJ AH^Loia (JS^ < Jl p 5jJ)A ^ajuo jaII Sji (J ja-so^a <^ja 

tijji? i<^aj^ajA 4jla^ 4 jjj JjS JpJI ^ <Gj£j ijljj 

7.7 0.1a j Ac-Ijoi 18 t ^lc* AlaC- J ■ .aJAlj %70 (_£^Lujj 00- ^allaj 

^ frLall (j-a Ijjllc. 3,040 ^pSl ^jlc. jj-llS lsj\ ^Uiu (jj£j (jl l— tt-J 4^U 

.Aa. iS^ll 


aJLoiaII (Ja. jjSLajj . dll-lij dulj (ja*iaju Al-llxal (JIlLa I^A t^la^jLa 

iCjl-l^Js <■ ° *i-- AijjJa (_JLa*Jjoilj l /> , uflj 
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1 


RSC = 


1 hr 1 day 
x — — — x 


1 gal 4.65 in 

x ...... x — 


60 min 18 hr 7.7 day 231 in 3 

144 in 2 43,560 ft 2 200 ac 5,833,555,200 
x — — — x x — - — 


lft 2 


= 3,036.7 or 3,000 


1 ac 
gal 


mm 


1,920,996 


^3 Ajljoj JLqjUjoj! 9 

♦♦ ** ♦♦ 

L J — Ullc. Cllljjjp. ^Lall e-Llt jJlL tSilLaS 

(2 5I 1 ciuljj ji cIjI ^^.21 JLqjLLojI i 


AjLljolll ^JLauJl ^ aI loll I Ajuaj (jl L-L^J (jLa I AJLuLA 

♦♦ * 


!4_2jLalS! 4_Hjo1a] 1 lalll AjCuJj ClsI-l^cJI C. 0-W v jLaxJjajlj l 


gal 1 ft 3 1 ac 

3040—— x — r — :X 


min 4.48 gal 43560 ft 2 


= 0.009319 ...or 9.3 E - 3 


ac — ft 


min 


f. Lull (jlj^ (J-ls-aj ( lj Sj-iLa A^Luixll ’ CLljjjjCLa 4 Ivll Ajuoi £JJLJ 

J, -jIjV' J (J J ij OJ^ 
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Ac. Lull! j! AbjBaIIj £jABa &Aa 1U jjABA ^ABaII £.Ia11 (J^aC.<j c^clj...Aaj3^11 

iaJIhII aIaIxaIIj gaa (jc. ^axjj . ^jJI 9 ! 

D X A = Q XT 


jALi IaA!)L£j A^aC^l I 9 ! aA^a!) Ia| CS-IaII (J^AC. ^A D Cl 

♦♦ * 


li^. 


^ jj jJ 

Ijaba (j^BAiiH (Ja*_a ^a Q j £jaba Ajj^aII a^LolaII ^a A j 

. ^LaII j»abj ^lill SaaII ^ a T j t Ajjlilll ^b l_ix^a11 ^abIIj 

♦♦ ' ♦♦ ♦♦ ♦♦ * 


* ? 


c - A jud^> ) 4^-a^Lla AjljjV I CljKiiCiAll aAA ^ja A12/Ij ^1 Qj£j IaAjCj 

*♦ 

- Ig a-1Bj 4a^LlaH CA|^jCia]I aIaUlaII cjjjjj SaIcIj £J ^)]1 ^jCia]I 

• AIaIs-aII CIjV^ajCLojI j ^Caja^u^n 4_JlllH AjuiBIjaIIj 

Icli . djlc^jil lJjA^. JU*1o>Ij c \ laill Ajljoj AbAjoJI aHjoiaH IjAA^. 

* ♦♦ 

ABAj ^}4*j V ^aIoC-VI (jji cCIiaAB ^llll ^-IaII Aj.a£ AB^)xa 

jj^C- D ^ix-saJ c<ajABj lZD^ (-5^^ $-Ia1I (JaC ABjxa Aj^)j l aIi^ « .Ajjoi^A IaC 

^ja j£J Ig xj.iq‘1 ^A (JjAjbII £ A^j J's I aAj ’^WA ( a, ^' Q " s-IaII 

• o-^V^a jj*^ 0 aaLaII ^IaII <a£A g-u.yi 

1 ♦♦ 


«* 


4 A C- jJaj J .|^jj 90.0 AjULoj AcLoj 120 L BjA*aJ IAJLujA 

I^aLq (, ^abaII ^IaII ^JajujjJ! (J^a*J1 ^)1aLq l a . abjbaII ^b lj jilc 1350 

^bIjIaII ^jIabaII V c^abaII ^IaII ^)1aba ab^xa Ujl :JaJI 

^ja Cljl A^, > LCajI L_L^Jj l)' q ** Uj>1 ^ V cdiLiiil 

^jJaUdjoiV tj 5 JaUa11 ujjjjj aAlcLj .A^jlllll c_i*£-a1I ^AbII AsjBaII ^ 
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£ 




LQjJad 


C ^WA Z) <jC- 

:^iij 1 gal/min = 2.25 x 10 -3 ft 3 /sec 3 Jj^1 
Dwa x A = Q x T 


D W a — 


QxT 


A 


1,350 -^-x 


2.25 E - 3 


ft : 


sec 


min 


gal 

min 


x 120 hr 


90 ac 


364.5 

90 


= 4.05 in 


LaAifr ^ Cll.ia.jll (jl aJLulo]' ai& “Clils^a iSA 

l> '■*?> ls ^- 11 1 j 4 VajT 

(J1 .<QX*Ha)Ij Lol . ^LUJjSj filjLabQ =. fijUiVl ^ IxJ . 4 A\$W 

l c Ju3f d)! t ^. l |i? C £.1^. 


Dwa x A — QxT 


Dwa ~ 


QxT 

A 


1,350 -^-x 231 
min 


in 3 1ft 3 \ „ „ min .„in 

T X ,,., n . o X 120 hr X 60 -r— X 12 -rr 

gal 1728 in 3 / hr ft 


90 ac x 43,560 


ft 2 
ac 


= 3.98 in 


r r ft 3 1 gal 1 min 1 ft' 3 o-»r- * ft 3 . 1 gal 2.25x10 3 ft 

If - — = - 7 - x x = 2.25 x 10 3 — then -4- = 


sec min 60.0 sec 7.40 gal 


sec 


mm 


-3 fl.3 
1 sec 
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C5* LkiJI 

♦♦ ♦♦ ** 


4.05 - 3.98 

e% = — x 100 = 1.76% 

, Jlj -4 qV^-v ^\\ (j£j\\ ^JaJ £a 4_1jUlaH JIaxJjujI ^3 Cljli)ldaJ 

; J1 4 K (^ja£j Cs-IaII jil jJ (JaI*_I( cisVl^Jl 

. jjii' ^IaSI S-IaIIj l^LlLud l ^aIsJu! 4_a.LalAS! Aj-l 


*♦ 


|j| 4£.Lai 12 <_JLLi. ^^3 l^JjLLai ^jS* Ai 4_i2k^a (jJajV ^)j£l La tAiLuM 

t %9 ^ .a^lkLaH oc-li£ dljl£j tAjj J^l (Js*iM <_s^ c ’ frLall U^j 0.5 ^)3ljJ 

?4il3^1l ^3 dlljallc. 3.5 C'Lallj AjjjJplI (_)-}*-a (_jl£ j 
: ; 2B ^Jj AaLuiaII ._': Ic- t fljjZajj Alzlx^all C__UJJJ Z *» j ! 3^ 



D x A = Q xT 


QxT 

A(ac) = — - — x 


1 ac 


D 43,560 ft 2 


x 0.90 


„ r gal 60 min 1 ft 3 „ „ _ , 
3.5-^^ x —rr — x T^-fo — T X 12.0 hr 
mm 1 hr 7.48 gal 

0.5 in 

12^ 

rz ft 


1 ac 


x 


43,560 ft 2 


x 0.90 


336.898 


x 


0.04167 43,560 


x 0.90 = 0.167 ac 
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£ £ 

L ^ J ^ (3^*^ 3-^*-^ (jl ^ (j£aJl 5-jlijail ^)a*_IIj 3' 4 *4. JU>1 ' |j| 

* %* ^ 

Ajjaij] Lg_£)Lk ^Ull (ji^li (jl 4-^S C5^ L£JJ>^ L> ul* 

♦♦ ♦♦ ** 

- i ^ \j^W-\jsW J^ajaIIj 

^Ic- s-LaII ^ja ^jAjj 4 -J |^-)j 120 ^ l]axj LgJ^ilLajj gAaII La IAJLujA 


?<jj\!lll Ijx^a Laaj 20 t’LIaII ^LaII 3^*^ uj^ LaaIc. ^ajL^Ia 

. % 1 00 (_gjLaU A s^US jjl (_)^ajj3l 


: JjAdl JaJI 


D x A = Q xT 


T(hr ) = 


D x A 

Q 


4.0 in x T - T t x 120 ac x 43,560 — 
12 in ac 

„ n „ ft 3 sec min 
20.0 — x 60 — — x 60 


sec 


min 


hr 


1,742,400 

72,000 


= 24.2 hr 


L SJ^ (j' ®- 1 ^' LSJJJ^ l> isj^ *1^ 

*• *r ** ** ** « 

^jj . ApL^Vl (3^ a^ja^a 3^1 £ La]: /ja uj^II^aII jlALoil ^jasj] L^J'vL^. ^LaII 

JjA^J 3^ ^3 s-LaII 33 Jj 3Axa gAaII L—jLoi^J ^aJ 3 C1l)Ij 

£ £ £ 

(_£A 1 ! £-Ia]| ^)l ALqj a \\ j \ JjA^Vi <L^,LaiA 9 ijjjl I *Lc. JA^A 3 a 1 £ ^-3 

♦* *♦ 

^LoIaII q <C- JA_^a]I c Q JAC> (JA A^LoIaII JA^JJj . AaJASL) A— L^J 


. <. 


3jl^J C OjQi^ill (J4J 4 L^iIqII 
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** 


** ^ 


j IS t*U3! djLudjj 3 ^jiLuj 4 ilaxlil 4_^j^U) gAa]( Lo l4JLutA 


L^aJ (JJjLoiJ (J^ Jijla U^J 32 ^jIjojJ IgJJJ Lo ,J dsl^c-lilll 

♦* * ^ *♦ * ♦♦ 

? <■ Aj^a JS1 4_c_i^ a1: ^jj Li 41c. 30 ^-ajiaxall L-llx iiml ( jLss t(_Jj^ 


:JaJI 


D x A = Q x T 



D x A 

Q 



60 rows x 32 


in 

x 

row 


1 ft 
12 in 


x 0.5 mi x 5,280 


_ft 

mi 


43,560 


ft! 

ac 


9.696 ... ac 


Q 



30.0 


gal 

min 


x 60 row x 


row 


2.25E - 3 
1 gal 

1 min 


ft! 

sec 


ft 3 

4.05 — 
sec 


T = 


3.0 x 9.69 ... 
4^05 


= 7.182 ... or 7.2 hr 


.cIjIc-Luj 7.2 eLall diLiil 3.0 -j & ;!»»*< , a ) H±uii 


*U1I J\ 4j^jA\ 7.19 


cs^J gr^l cs* *141 AjaujJI 3^141 

>■ aV'-v' j .^aiacl ^tiil .l^lj 
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- A BJaia (JS 9 ^ JSIj (^] i^a pLoll ^Jj 4 _Lgjojj><i1I 

jLjVjJ) (J^ULLq dj^lill AjtjLill ^U]! <j^ 9 ? 4.19 


-* .w^U Cj 


U \ UUJI 4.19 Jj±sJI 


ZlU\M 




23.0 

36.0 

36.0 

** C5 * 

4-LaS 

21.0 

25.0 

23.0 

& 

19.0 

20.0 

31.0 

lM 

21.0 

22.0 

20.0 

4jj£joj $p 

— 

— 

33.0 


36.0 

— 

31.0 

J& 

— 

29.0 

36.0 

^jAiAJUd 

14.0 

— 

19.0 



ll^J 


4 n » ^ <aJaia ^B e-Lol) ^Jj 4_lojuj^a] 1 4-^.1^. AiBJ 


Ail£j jj£j L^*i .41 ^pi\ *UI ^Kl( jSLtoj E tijyi aAISj ^ ^jlt 

4-^.1^. Aiixiaj t^BB — ^)£j^U £bIc. <Uj^)xa s-LaI) 

jli 4_^,LalAj 4 ^joJJ>a1I (J!>L^, ^bUJI ^UaH (J^JaA (J.1AA 9 l^A jgj ^a !1 

£A l^-Jj 4-^1^ 4^aj (jjSll < ^4i jaJ 4_llS]l £.LaH 4_1aS ^SaA w 

(V)ll ^UaJ 6^ US ikl Uiajl L-L^J i/USlt (JJjiuJl fc^SvlgUjulV I - l^jjlSj 

♦* ' « ♦♦ 

•%80 — 60 SbIc* fi^USll ^cjLajj « (jl jjud^JI 

*♦ ♦♦ 


120 'Ul^ f JpUi t *iJI ^ ^ - jljVb ijka tfrUI jl^la U :AJLw 

J \1 yj^LaiJ L— Lj^> £ .I^HaII CLjUVJI <^ja ^gJajai oil AaUIaII ^Uq\ 1 |^£jj 

** ♦♦ 

?%70 (^>11 ^Uaj fi^US ^oLudJe cClAjudjj 5.0 pljjl 


I O.W JUjtluoU :Ja2t 
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ac — ft 120 ac 1 ft 20.0 in — 5.0 in 1 

= x x x 

yr 1 12 in 1 yr 0.70 

1,800 ac — ft 

= — — = 214.285 ... or 210 

8.4 yr 

4-ilaj.a] ^pUI stall ,jl£ 1 51 A 'Kll 4_j * •'!' stall 4 SK'i \lLa ta I^Utuaa 

25 f jS - J4 1 


I Cjl^jll i ° w (Jl an'n uti :JaJI 

/ $ \ $ ac — ft 

cost — = 25.00 — x 210 

yyr J ac — ft yr 

$ 

= 5,250 or 5,200 — 

yr 

ujIjajJL JjUaa 8.19 


j a^aJl A 1 j ‘j ~v a 1 ,a_:. L— la -1 ^jll A jSl 1 ^11 stall A ' .X ia 


** ** 

.JtJ 


jjc. ClAjlnlt cillj j .AjjlLalt (Jj)aliJt ^ <jjujLLo]) CjULnlt 

l ' jjug^j ladll Ajljoj (JLq (JjLola V] 1,1 a 

I ♦♦ 


** af 


30.5 -J jjt^A 50.0 A iSaitlil 4 -v Ajuoj J.1^. * AJLuuV 
Ja*jj yti 10 j /nl l Tio (JJJJJ jjj yAsjll J^alall ^ c ^t-uj I a ' ' r s tall 

. fJ JI ^too 20.0 a\^a\\ 

Idjl.1^^11 AjLjjls (JLa*Jjoilj • 2^ * ' 
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/ m 3 \ 1 m 10,000 m 2 

capacity = 30.5 mm x — — — x — — x 50 ha 

F y [min ) 1,000 mm 1 ha 


1 day 

X f-x 


1 hr 


x 


20.0 hr 10 day 60 min 


= 1.27 


m 


min 


/ m 3 

RSC b 


A x DWA 


I (JLaadmlj I e 

50.0 x 30.5 1,525 


IRP x HPD x 0.1 10 x 20 x 0.1 


3 3 

m m 

= 76.25 — or 1.27 


20 


hr 


mm 


** A 


4 -V jJajj . 35.0 <C.LaJ 120 L IAJLulA 

s-LaII J^aC- ^3 A jx^a ^)1Ha1 5.2 

♦♦ ** ♦♦ 


1,000 mm 5.2 m 3 1 ha 1 

Depth(mm) = x x x — - — - — 

1 m 1 min 10,000 m 2 35.0 ha 

60min 

x — — — x 120 hr 
1 hr 

3.744 E7 

= — — — — = 106.97 ... or 110 mm 
3.5 E5 


460 



L5^ (jl Sj^iLo t^)>o 4 -^. Lola ^)l^iLo Lo I AJLuid 

.^CjLolj Ajj ,_9 4_ajA2j C— i^j 3 ,111 e-Lall 3 -gC- cj^ lil ClAc-Loa 6.0 

*♦ ♦? * * * ** ^ ^ 

^a^iL s-Loll ^)Ax-^a>o U^J ^%90 (^jIjojJ 

?*SAdl ^ jjlJ 13.0 


4 >Q Cl±jl£j L ^jIlojaLuj 1.3 


Area(m 2 ) 


:JaJI 

13.0 L 1 m 3 60 min 1 100 cm 

x x — - — x x 

min 1,000 L 1 hr 1.3 cm lm 


7.8 E4 
1.3 E3 


= 60 m 2 
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.20 

C> 1 $ nU\ 9 ^-l£j Lj Uai^ l Jjld 


tiUVl 1.20 


.A (J-oUdll AjuLoJI c. Qi^fl ^j£dJl .1 

4 c^.t jajjgjjj ^jjoILq d A Alalia dj^^J ^a ^j£di]| .2 

.^jl^Ji (JalA Ax-UalLujl .» ^jjoILq d A Alalia djdda ^a ,3 

i 

Hjl^lliaH ^a A_x-a^L^lLa)( L-JL^J ^A1 e-LA jldia did^j ^a .4 

♦♦ 

. L_A Alia Ida I ol A_JqJ^JI 

dlla^lLajl f j )i dlUiala ^3 .5 


fuJii 2.20 


*♦*♦ 
, ^ 1 1 


. LlC.|j)j ^cllL C-flLJV ’U A^axJaVjj A_jic-VI (J£ A Jj-l^JI djl^liiall /^a.d: 

L-J ^li^. djlj|jda^Jl 9 A^|^i]l ^j>Q £^joj dAdilA adb ^aj 

'^a tj-dj u' l>° u' £*j -lA^'j 

(Jjldi ^aSad ^dll (J^axJ aAIAI ^JatLalt <jjSUj jjoj Idli CL_j\j^lt 

. IgdAadj CjladlA dill 


463 



3.20 


CllLaJlLall (Jjl-Sj ^Ualilj CllLoilLaj Jl£juol dlli'illi.l 
J f Ua ^Ac-j ,4AiLj§ ^Ael^A ^^Ac- ^UaJ l)^ UJ^ 

L_J ^jtg_i]t <A£juOJ 4 (Jjljolt L _ jJjudJ ^CaIaII C qVi jl£a] (jljjud^Al ^_9 .iklj 
^jl 11 ^jjuo ^ l^Ljjujdl Sj 5 All] I i ol Wq\ 4 v — * \ I l ol Wq\| AAU . 4_i2 

l^laj L_Jj ^lx-sa L_flUa 2 aA) ^jC. i A_ 2 kjlAall 

^jia|^ljajt l^L&xAjudj JJOJ UjU C*.W^\1 CIjIjVjJI L_J jLaOjl ^Aj 

ClA^Alalt (JjljfrJ AJjuAjuiVI 

6jjx ^ UfL^l^Lo Jiij cjL^IiIaII (JjIjI 6^1 j l_j c±jl£ 

G AAj £^ilJ jt l AJjuaJ C - iL^a 4 — L-Lx-^jjj 

^3 aij - 4 qV^-v ^ 4 jfLjjl^LQ (JjLaJ^J l g 1^4J ^Qjgjj i ^'■v \\ 

.<^1*11 JSlillj (ujJM) JSU ^Itil! 

Jflljiil 4.20 

*[fl>4'] j^'j uij^ ^ ‘a0i>^ AjjjjLaJI Jaljill js'jjj 

um U&\±A\ <J <1 ■AJtJjuaJ l - i J">J ‘<c-bji' ^ ie-jJ^ J&l jjjkj 

L (u 11, uj3^ lS'I ?■ 4 cs^j 3^^^ Jslillj . JjIu.41 aJiLoI 

A_ljjJ)i^ <lx-sa!L<j 4 ^ Wl ^Ac. 4 4(jliulVI 4-jljaJj 

** ♦♦ 

Lo^iC- 5 (JbIaII I 9 C_J^jjl ^jAjJa 

(jLluil jb=- t 5 ^ JJC. £ji4l ^liaJI £3.1; tWfcJI jji 

\jl\ (Jlj is^ 0 '^)'~^ LS ^ J 4 6 ^. 2 .xILq ^)Ua 2 lj *^)S|j!L<i ,<ij*Al 

(JjuIaII (J 2 I 4x«l Wnul 4 ^j^a11 4 qVw ^ 
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^Jj l^ln^l j l^ LkA>a Ak. ^)1 jAH IgJijJC. qa j ,<jj[^J! 

• 1.20 cJ^joJI . tg_2k^-Q (JC- Ailjoui JJ l^ lkA>a (jV 





Uiall 4iU*JI 
♦* 

l&j 1.20 


4^-C-Lalll ^9 (JjOl 2 lj £jALq ctg_A9 C-J^C^aII AjLjoi]| ^JjoLujI ^^Ic- <AjLoJ^ 2 l J 

^lijjVLj 5 I cLlis! CJ^iiJi (Jiil <Loj^U) ^sLolaIIj (J^lall JA^JJj • (JjJaljj 

fJ*JJ -CS^ - ' cA' U^ ^Ajj ^j|)j JaiJ' (5^' 

jV Wjjjj-l <C-J^J C5^ Jj^' C5^ J^*-« 

Sjljoj AjA^j 4 iii£ ^ejJajj c_fljjud AjuiSlkJlj . I^jcjjuo aLjAjIj jljjj IgAx juj 

.<§Uall l^Uliakoj <Lojj2) 


^Lul^lll j^lLJ AjtjUi L<u 3 2.20 j 1.20 (jV^A^Jl 

dj|^Ka jLiAV CIjLq^LlaII ^j>o gjj]) I AA (JL&xAuJ i^lAAk ^ ^ J 
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Cy^j c L . 1 ^ ^Uaj ^liiijl 
. AX-LolII ^3 (JjulJlj ^)ALq (Ja*_AJ L_SjJ^Js (Jill 


.(12a! 12 Ig-JoalLo Aij <0 (Jaag a A iLa. ^-hj3^ a-<A)j a-*^ 1.20 (J^$*A^i! 




iajjJ £li3jl 4jjl} 




A04' 

^sO 

o 

o 


45° 


0° 


hp/10 ft 

bu/hr 

hp/10 ft 

bu/hr 

hp/10 ft 

bu/hr 

rpm 

0*1141 

0.11 

60 

0.15 

120 

0.12 

150 

200 

l£] 4 

0.24 

130 

0.29 

220 

0.29 

290 

400 


0.36 

190 

0.45 

310 

0.38 

420 

600 


0.32 

280 

0.44 

500 

0.38 

590 

200 

(j5“) 6 

0.70 

520 

0.88 

850 

0.56 

1090 

400 


1.05 

740 

1.28 

1160 

0.84 

1510 

600 



** L.Z 


(JjuA 500 Ja*_aj AiU. (Ji ^-Jajjojj A^oj^aI ^gj» x^aV I (jjAfLJ! Lo I AJLulQ 

45 cii^j W^j' <C-U4I ^ 


6 (^jljaiJ (C)» \ A^oj\2! ^jjoILq ^jt ^jjjljj 1.20 (JjA^J! (JUixJjujIj 

♦* ** 

.Cjliil 
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o 

o 


45° 


0° 




hp/10 ft 

bu/hr 

hp/10 ft 

bu/hr 

hp/10 ft 

bu/hr 

rpm 

QJi \Aa1\ 

0.11 

60 

0.15 

120 

0.12 

150 

200 

<jiij4 

0.24 

130 

0.29 

220 

0.29 

290 

400 


0.36 

190 

0.45 

310 

0.38 

420 

600 


0.32 

280 

0.44 

500 

0.38 

590 

200 

0^6 

0.70 

520 

0.88 

850 

0.56 

1090 

400 


1.05 

740 

1.28 

1160 

0.84 

1510 

600 


1 2 l^-JuatLa 


a liU. 

Jj3 Jijj 

2.20 JjJaJ! 








.(liij 



£USjI 4j$I) 





90 

0 

45° 


0° 




hp/10 ft 

bu/hr 

hp/10 ft 

bu/hr 

hp/10 ft 

bu/hr 

rpm 


0.12 

70 

0.17 

125 

1.00 

140 

200 

4 

0.26 

130 

0.35 

215 

0.21 

270 

400 


0.40 

180 

0.51 

315 

0.34 

390 

600 
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0.40 

220 

0.57 

360 

0.40 

500 

200 

0.79 

390 

1.20 

690 

0.84 

990 

400 

1.10 

500 

1.71 

930 

1.20 

1350 

600 



Hp/10 SjjL* :Bu/hr .iSAJl SjjL* 4x^ 21 :rpm 

Jl %10 AiLxJaj c _ i^j * ^ ^ o^jaiC> ^jUall ^jLx^a^Jlj Sj^Lg A r - 1 Ia!i ^ 22 I I ft 

I . A^ v.v/- I (Jlj A ^ JjsILq ^j£> ^pajjxllll Ac>l t-»V -VI 


Structure s and_ Environm^rU Handbook \ MWPSzJ_, Midwest 
Plan Service, Iowa State University, Ames, Iowa, 1987, 
Section 534. 


“Laj^UI A fcl jaa—Vn lj lalj I 2.20 9 1.20 (jjl j ' 7~ 11 CllVM air'n nl 

. Luiajl -LojjJI (Jjajoal 
** </ ♦ W ** 


^_ic. CllLudjl 0 1 ^ ■ -LLa -Lajy j )» itnl UajLU* A. fcl jaa—Vf ' jl^La La I AjLiuLfl 

L^l Jja t> 5 L£j 690 Jail Wp 45 gjjUi ^ 100 Ail^a 

Ac^o^a dilc. L j^j Aaj^UI A C- l log ■ nV I ?4frLuJI 

.ttjaJI Jai 


iajjJI £UjjI 4jjI) 


so 

o 

o 


45° 


0° 




hp/10 ft 

bu/hr 

hp/10 ft 

bu/hr 

hp/10 ft 

bu/hr 

rpm 


0.12 

70 

0.17 

125 

1.00 

140 

200 

iPJ 4 

0.26 

130 

0.35 

215 

0.21 

270 

400 
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0.40 

180 

0.51 

315 

0.40 

220 

0.57 

360 

0.79 

390 

1.20 

690 

1.10 

500 

1.71 

930 


0.34 

390 

600 


0.40 

500 

200 

u 6 

0.84 

990 

400 


1.20 

1350 

600 



1.20 4 x. LLaiLujV ) (jt < 2.20 ( JLoxjjujIj 

♦♦ 

*■ - I 2 kj di^j A Ui^^l .41 ^Ic- 10 <_J ^1 (jL^aa. 

.A£_)aJi Jaj An .j /'■v g Cjl&Lida (jlajj*jll A r,l Wi , N S ^_]| %1Q AiLjaj 

Oil 

1.20 hp 

hp = “ 7777 — x 100 ft x 1.10 = 13.2 or 13 hp 
H 10 ft H 

Ac.oa^« dll& LjjJa 7)C. (Uajudlio jdll A r_ 1 . . v 7 1 ^jjjLiau 

♦♦ 

.IjjL^j 1 it i 13 Jij 


JSU 11 5.20 


. (JLoxjjujIj djl^ilLall i^a Iajjc. j c _ j \\ JbS^21 (2-^* 


♦* ** 
LujJ 


^jU^ll (jj£j jl ^jj^dall QA <_>ul djUr^l Ajjja Ji£‘} ^t>j 

♦♦ ♦♦ 'rr 

tgji V] .4 -^j2Lq (2^.Aa AJ^jk l^B .l2kjJ Vj ^ L ^jJaXlSI ^Lpli (_5^J .4-AiilLaua 

AiljJaj cCIjLoJ^II £y* cJjaoll <C.Ua!Loil ^tl^J 

^j>Q ^\ jj \ ^ tgJj^ i 

^0 AjZLja 9 if JaLui q 'i L-llljaJ jJa JSiljJ 5 if ,&J2} L_L2kj>Q 

(2^.Ajj l-lai-xla!) ^)BjJ lL_L2kj>Jl JaiuJaH ^Bj . ^jjkjLoil) 
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JU* ^ C>^ J j^Qa^l l 

• 2.20 cJ^joJI ^laj) .(jgjT^ll J^£- £3.1} ^ 






J! *'j^' jj^ 


L_J^JL^.^j $.I^A 


.L-t^^a hit is-> ji ^aUaj 2.20 




I 


AjI ^ ul ^\ AkS-i 


)JAJ 0l 



l_i!Luj l" 1 * < **» ^_** 4 A >aLlaj 3.20 


\1 



'■ 4 jajaai^J £jLa] 1 ^*>Q AA (L_l]ljaili jaa jJall 6 ^s ^ c 3 c 

* ♦♦ 

fiA^J (jLajI ^J3 £aL<J 1 ■:. . [^LgIsjAH Jxii] ^jjjAillj (^Jjk-saS &A^j A 

^qJjuoJj . ^jljp j £jLo 9 ! 4-jj^J 4 jajoil jJ l g 

-^J^' jA' ^4^ i> £i^' Jj Jj^-41j frlj^il 

.3.20 JiSJI 

^UaJ (J^JaII 4 Jajaat^J SaLoII la£lL c4A^j>J) 4 ^ jja-L&ll 9 

«.ljA jIjj Jj *lj$U j'jJ £** j»U^a JJC. JAJ <i_l]L4l 

,4 -v ^0 ^aIaII L-l 2 k^]l 


Ja 

jJa 


f Ij^Jb JSIII ^Uaj AgrUaluj'j 


6.20 


I <LljLaJ ^Ic- 4.JC.I JaJjgJ j Ajl juo ^)1aLq Aa 


** ♦♦ 

AXJ 


.Ual SjUI Jis <iL^ .1 

. L _ J \ jxi V t ^ Ja 3 . 2 
. £aLa]| AiLaui .3 

• SrOf ^ C 5 ^ *4 

.^2^11 ^Jajaj (jj5 ^lijjVl .5 

*[# 1 \\ * j [ p * Wp .6 

-4 \ Ijlixill £aLa11 .7 

. SaUI ^ ajjLjK ^ .8 




jq1\ (Jiilt ^UaJ Ajljuj AjA^j Cj^ (jljjg^JI gAA x A^J L _±2 

♦♦ * ♦♦ 

. I ^ jcOaLojI ^ 
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♦♦ 

\ 

*♦ 


Jail I Ajljoj CIjIa^Ll^JI p'jj] 3.20 J 

(JjJalt jljJjl AjI dlULuJI ^jJajJj . I^JC>1 Jadjoil j 

. Ajxjoj LoAjc-j 4^-C-Laill ^3 (JjouIIj £jAL&]1 a l lalli Ajua i (JSlj 

♦♦ * 

3 ^jc- 4 4 -xjoJI Al^ xji AiL^la ^)j3 jj] 

CluljJ (^ ja uJsjj . L_J J c4 j 

^jl\ l^jaiij Ajuailt Q*t ajlaj J] ^-S ijjoj ^klt C-JjjjVl (JjJa -^v W*4 

♦♦ ** ** ♦♦ 

AjljoiII (JjVt C(JtL^ll (Jjjjuj ^^ic< .^aL<uAVI pjjJajA (JaUI A2j ^ Jjj 

C HjujJ CJjjjVt ja ^ J jLj 3.20 Jj^2t ^ 

^jj ^1 . c_J 3fjV I 2>° 1.2 A jjjujj AjljoJI ^3 Ajaiij 

<J jJalt L_JjjJaJ V s t i^a ^ksVi (Jjlall 

** ♦♦ 

• 1 .2 -J (_£ JjAxll 


. ^Ac.Laill ^9 AiLaJl Sjkll ^a ^jIjA (Jalj Axjuj 3.20 






A&UaluuVI 

^Ua^) 

((#J^ 

ijjjjSn jiai 
(<-£!) 

350 

300 

250 

200 

100 

50 

265 

295 

320 

350 

400 

450 

10 

3 

380 

420 

460 

500 

575 

650 

15 

4 

685 

755 

830 

900 

1000 

1100 

25 

5 

1370 

1510 

1650 

1800 

1950 

2100 

40 

6 

2660 

2940 

3220 

3500 

3900 

4300 

75 

8 

3720 

3980 

4240 

4500 

5100 

5800 

100 

10 
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££Lasj 

#* 


JjUl =1.20 x Ljju^t .1 

.Sjill ^ i> %90 =£^' **-> -2 

.SjAII 4_jljuj %80 (Jj3 Ajtjuj .3 

ijjft i ^ ^ ajj!) J£ c> J] LaS 20 lJla^ .4 

. ^pk2l ^Jajuj (j|j3 ^A3 1000 cJ^l %4.0 -J Ax^dl Cllx^ala .5 

l^i^-3 70 (Jij3 caL^ja 10 %2.0 -j Ajtx21 cl u^ala .6 


. lLu 


.Beard Industries, Frankfort, Indiana 46041 : ja^ 


Ajljoj jAxj .4 qV*^ ^ AAJ^laJ 8 — 5 (JaI^xJIj Ajk-ial^Jl l ~ \^\ jAxUll (JaIxAj 

i _ iumn .AjjojIIaH AjjIaII A Jjoult j AjljoJI ^j-saJsll j 7 — 5 (JaI^xJI 4-Sl^. ^.3 

(. ^ (JjA^ jt AjjoA Ld 8 (JaIxJ) 

!4_iltlH aIaUcaIIj <A11a J£ ^jc- ^)AxJj .Ajjja^ll l - LuaJ 


TEF = F h + F* + F, 


B 


V 


if&L Sjiu AiUJ! F h j 4^1 ylLJ! JjUl TEF c: 




^sI^aII (JjJall Fy J 6 Ujjlb Fg § 

.^£Ajaj«_H xJaiLallj 


saUI caaI£ (a] 4.20 cPI ^ ^ U 

?\jjA-sa]| (J^3 <*— i S jjoj 

cUtli 4jttJI Iaa .c-jjj&U ^Kl( ytLJI Jjldl Vjt Akj : JaJl 

l_j I d>^ (_ 5 AjaxJI ^JaLdl i a A*\ 3Lo .7 9 4 j 3 i 2 5 1 
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, g£ t—ljjjV I AuijlLa j ' ' <lladll oj3 ^jl ^^yialjjal i - limj J^JI ^ii l 'ia ■ ^ * (_jj2 

:lil .^UJI d]j 


TEF = F h + F b + F v 


/ 20 ft 

= (250 ft + 10 ft) + ( 3 bends x 

\ bend 


+ (20 ft x 1.2) = 344 ft 


Ail VI tLaiS 280 qJ^LuiJ 4.20 (J5ull ^U4I (J^lall (jl ?r ..o 

** ♦♦ ♦♦ 

344 (5j^j L^IUI (j-Lliallj Ujjll Jl 

.Lj3 


l«ja 250 


Lj jj^a (J jk ^LoJ^J 


f 10 

j'j J ^ 



ZM 8 6 J ^ 


,a1LJ\ <JUJ] jA JaU 4.20 


^jLau Ajljoi ^ 3.20 (JLoxjjoi 1 <2 til I 

** *♦ 

t»A Jj^l ^ A^a 4Jjalj .UiS 344 aJjJoj djLuijj 8 

♦♦ ♦♦ ** 

(j£] .ojill Lua ^glaau 3.20 (Jji^ll (jl iia.V .Ac. Lull VLuu 2660 
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IgUx ■ n qa %80 Lijj^alS Jjil Ja_yu4aa]l «.l_jgJI j»Uaj Ajtui ji , J! Ijlaj 
;(_gjljau 4.20 ^Uaj ajuj jli t (3 2^*41^ Sjill 

bu\ bu bu 

Cl — I = 2660 — x 0.80 = 2,100 


hr 


hr 


hr 


. >.41 f, b^Jlj dlLayjJI (Jsl^jj Jaj Ajt-ui “Cj^UI CllLa ^Lt4l jl 

^a! S^3 j!Lg 4_1Cj V I j 

•V-bj 5 ' 


Ajjiajil fjk 7.20 


^ Ic^jjJa^o l^la Alilljl j e-Loll Aitxiaj ^iixJ 

£ 

y4 AjjiajJi A_u4j .lu^J 4c-l;j^ £**?“ ^-LoaSM j* AjJlc- A^p 

L-a^u! ^1 pJjfall j\ 4(_5jlij jl j£llj 4_al*Jlj 4-JjfaJI 

i^SUu l_ fljjaj !j (jldlVlj jl cL_ai^* 

5-Jjiajlt A . ijaij Ja^jJa LJL^J djlaJUftSl ^Ic. <lLai AjuJaJ (JJjjoj C-LuoaS 
5-Sl^ll IxJJ I^-Lq Jjj ^ c. abjaJ ^jl ^j^oj3 

L qjQ'vMI CL J)J9 .4 

l c &A^ 5JUaV jl IjjIa ^caLoII SaIc. 

L-£X£’ S ^\q< L. j L ol .l^_l£l | IgA^Lj tg_I 5 I Aj Aij^ia 


. Iajv^* SAxa 4_lLlal 4_Ju 1 ogV*^ 




£ ** 


^Ac- iL^vlc-Vlj L_Jj4^Jl tg_L<aj 4 l 

<_$!) SjjJajll jjljJ <1U. ^Jl Jj^aJ <_gia- 
o3A .liaJI (jl Vj - (Jaa. II ^3 dlSjj Ijl ^JaAa-all Aji^Iaj] 
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Ajjujj a\\ L_aUaS UU^l ^ i '-~i'\ q i bbjJO 9 C1A^1 Lg]| 

JJ^gIj » *n^i\l i ojoViti joVnj . \)x Ik^a l^i-li^J iaJ iA-Jlc. 4_iS 

♦♦ * 

/j-v (JaxJjojJ Lg LJIc-j ^)JC- : joiaII j) ^JClllall 


^lll ^)l^Lo ^ja Jjjjj ^ IAjouII (Jlkj (jV Llxjjk-sa 

.l^j^all^j ^j| 4 _Lq /V Wj\ ^j£aJ 

L-L^J ^Illl ^Jljla^l) jljlLaJ ^illt 15 ^ L ojoVitl Sjl^j 4 lllaJJj 

(jj£j j' (_^jj^)jJa]) ClllVnA LgjS j .^cjIaII W^l)] 

Aij^ia A-Jtilt ^ju^Ua!! .AllaljJa] L_L^J e-Lall jljlLaJ j^lllt 

.a cijI^ILgII ^g J- L , V v 

♦ ♦ £ £■ * # # ♦ 

jjjlt J1 a 3M jgllj C*ll 3 § 4<L}jJA A JjujJJ 3^A <j_lXA £jIa (JJjJ^.A ^jC- ^)JXJ 

^Jl^j JjLgII cjj^^ ^jjAjojI 4-11^. IaI . LuAjud! < sl^Jl u>L^ 5* (J^LaII 

^JjjLujI ,<Jjoull ^ILg ^JS &3^2^JaH 4 ArtW ^-9 (JJj^ (JjAjojI 

4_Il^ ^ja <>gj 33 (j^ (J aH <j )J cJaxILljoJ 4 (J j'jiaII 

.^Ail^. S^Ia^ (. QQ'v *\\ (J OJ3 (J' 03 **^ 1 j 4 < *— (JjoIjujI 


j*“^' «iw^ 4 Tt^i] ^KS' o;jl> l5j^ .5.20 J^il' ^ jkil 

♦♦ ** ♦♦ 

r^jLojj l^jli ^jjoLojI Ac. <Jjoij ^jC- 

# # ^ ■ ~ 

1 lb water 

— — x 100 = 33% 

3 lb dry matter 


! t LjU J^1_la]I ) ^ji JLoaILoj ' OP*3 


1 lb water 
4 lb total 


x 100 = 25% 
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5J.sl*_aII ^2 Ji-ufij (_j<a£jj 

* V ( 'j ) oil ^Jjjljall 


WW-DW 

%MDB = — x 100 

DW 


; ^3^11 <j*U 


WW-DW 

%MWB = — — - — x 100 

WW 


Ci^UJI 

* 

6 Jjkolt 
UJJ 


(JjAjojI < 11 ^. ^3 AjjIaII %MDB 

a!\^. AjjIaII %MWB 5 

DW 9 4<i ill (Jjs <jj $ j ) I -JjIj-qII WW $ 


.^JI^aII (jj5 WW — DW J aH 


All 




.lJUJI 5.20 


t> J£ ^l3j ‘4^* ^ L-JjfrjJI JJC. (jxj tgi-ixl' JJC- c> j] 

l All^ fijlc- Ail^. ^)JJX Jj .Lxiajl ^j>Q IAjJC- (j^J L_J ^ 

(J^ol^xJlj £jAi ^)ALj 1 1>>Q-V La U 1 «Q jjSL) 

^jjoLojI /g-^ % 1 2 t^lSj ^_jjJa\]| <jjaij . cijKjud^Jlj 

1 ** 

(J iLk jguli AjA^lll ^jlx^a dl* jJaj A5 3 - M \1 • oil Ixjj c*l] j .: CL_al^JI 

jjjU^II U^a 31 j AiiLa^ SOfa. ^jlc- Jj^aaJl jilaplll S)|pJI A^jJj 




. LlqjuJJ £ A^IxJ 21 


c)a 1 .<JC.|j) \11 L-)l^lla]| Ajjaij AjA^lJ (jjjudljajVl (jA (^1 (JIa*Jjoj1 0^°-5 

*♦ 

f. * f. A 

A *> v^'N.% Lftjlj 1 , ^ all f.^ja) ^jl « 
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% J % MDB j V-lilj jl! \\ ^ ^ukl t c^lli Jjjk 


*♦ 


.MWB 


** 


( < al^js t '] ) g]l 9 ■Jj'. 1 '*'" d)^ (^bjjl ^lc- 4Aj_jIa^}]l Ajjjj J. 1 ^. tAiLuta 




150.0 ■<j)j 


. 4 a 'O-v'i 


: JjLJI (jjiLul 


n/ .„. m WW-DW 150 lb-80.0 lb 

%MWB = x 100 = — s x 100 


ww 


= 46.666 ... or 46.7% 


150 lb 


• %46.7 i j 9]' ^Ifr (d A-luU uii 




WW - DW 150 lb - 80.0 lb 

%MDB = — x 100 = — X 100 


DW 

= 87.5% 


80 lb 


.%87.5 i— fiLaJI i ‘ j ) $11 j_)jLujI ^jJc. ^c^lall A in'i 

A^a ifl.ll , ,-J ^LLoxILola 1' jjj J 

^3 DW jjjlt i**^*n. c<jjaull ^aliLa 

. (J^LaII (jjjil (jjoLail 4_!L^ WW (JjL-all uJl^ 


uSi (jl <Jjau] d)^-) CL_aI^J1 (JjAjujI 4-11^. 

100 JjM <jjj (J^ lit is^ 0 .%100 (j>Q 
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j iMWB %60 C1±}1£ c ! 40 C-fllaJI <jjj U^J 

CjUsi^I Aj^Jb^l sAaIx-a]) a u^W (jt i ^ iixji Iaaj .MDB % 1 60 

. J jjllxiil (JjAjuiI ^Ic- ^kjflLl 


4311313 * Ult 4 al^l 8.20 

j! I^Aa s-LaII 4JI3I <JC.h \11 CjUjLJI ^ja \jj£J ^gjo^jJaSI ^ja a£ 

£■ + * *♦ * 

Jj Jl £ 

ijjjj^al] QA (jj£j J3j tl^jjiJ i. «■>•' (jl C_iaJ .Ifcll] AjaLbl 

AiljAal Ljajl (G ) u \jJall ^ja A 3 j . ^ 4 _ljLJ joiAJ L-U lajJ 

^ * ** * * * ♦*** 

4 Ajxa ^ gic . J 4 -jitJ 4 Aa Alilljl 0 a 1 a s-IaII 

q) ( JjLall ^JjjLuoI ^lil^UtA (^JLaxILuo ' l£*U •'^ ijjSuW (Ijj 4j c_a 


x-£ 3 JJ 


3-1^ C5^i ^^Ljaj L . (_£A1I S-IaII ^)1a£a A vwM (JjAjojI 

.<Aa AllSV^J qi 


C_ 1 ^J 

♦ * ** 


IjJai. C 1 l/ 1 !L jl IgjsLjaj i_LaJ «.La ]1 4 j-a£ dlljLuii. ( Jja 3 


: Ot*-* ( < JjulLoUJ Uiii 

SaIaII ujj V Aj^aV ) SaIaII uj 9 aa^. .1 

L illjJaj (jl ^j^a 1 AjjoA L_<L}tii.t £a 

- I A^-lkJd^j jLLj ci £aIa11 ^)1AAa 

Qjjll c_bai^.l i\ a CjS J &AjA^j (jjva. ^aII Q^lt (JIaxILojIj .2 

« *♦ 

. ^aAjA^Jl <JjoiJ Ale- gAIa!) <jjj) AjA^JI (JjIaaII 

gjlftll Qjj (^jAJ Jjj jt l— fll jJaJ <^_fl JJOJ 4-JjJa^ll *3 

. aja^JI Jjkoli Ajjjj 4 


M* 

±1 
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(jjjaiLiaiV! *■ - ' JJ jp 4 J jLall . ~j j ^11 j! *. sl^JI , ~j j $]| L-lLmaJ 

Aj j* 1-tjH A.luij La^jfr I (JaxIijoUj - ; *. sl^JI 

I , c 

' La^jc. ci_aLaJ! , ~j j 9 ]' (JjLujI ^Je. A Jj > ^ ^ 

! ^jjjljail ^Ic. A ^ ^ A_ijla^]| Ajjoij 




DW = 


WW 


1 + 


%MDB 


1 


100 


%mdb e 

WW n = DW x I 1 + — — — 
n 1 100 


• JjLall ^ ~j ) oil (JjU 


DW = WW x 1 - 


%MWB 


1 


100 


ww„ = 


DW 


n ( 

0- 


%MWB 

100 




I i Ajjl^jll a^uII e oiA n j^Aj ‘Ap- 

. C1sV^1*_a]1 (JLqjLLujI J 3 UJI 9 A_Jjou]1 


fiuJ 10,000 a <j]hl 4&>iililj L) 1 ^ 0 te-Lai! (jjj Lq iAJLuu-4 

*♦ * £ # ** 

%20 Cl) 3 (JjAjuiI ^-Ic- %70 <Jjaij C >» L >» 

ujj <_>“^' CS^- 


Ijiai. JjlXL (JiJI : JaJI 
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(_)<a*Iiuij l_l Sjxu ij^lxa f j j 9 4_j_jla_)ll l_)iaj !^ 2 _jVI OjJaaJI 

. i fitajl rcaLa]| t * j ; ij L-lLma-J I^JJj . (jijjji.'VI 

%MWBa / 70.0% 

DW = WW x 1 1 — — M = 1,000.0 x 1 - 


100 

= 1,000.0 X 0.30 = 300 lb 


100 


lg-}3 l_Jj&^a]l Ajxuj Aic. i ‘j ') J l ajJaaJI 


ww„ = 


DW 


300 lb 


n ( 

0 - 


%MWB 

100 


■) 


1 - 


20 % 

100 


= 375 lb 


JjLJI j Aiilljl s e-L&JI ^jLoij i A illlilll 

* ^ * *♦ *♦ * 

.WW n ^l JjLJl ajjlljWW IC JjVl 

** ♦♦ 

WW! - WW n = 1,000 lb - 375 lb = 625 lb 

^ja 4_i i AauiJ gJXall $.La S^jul 625 4lljj L - Ia2j 

.(Jjixali Qjjll 0 uU Jc. ^1) MWB %20 J\ MWB %70 


♦» 


4-luU ^ya ^aall (j«a 1000 A^uij J)' *>■ la L—l&JJ 1 4jb.il A 

o-U Ja ^1) MDB %16 J] MDB %9 -1 II 03^' 

Y^asll ^jJI IgJsLjal i - la^J (< j]iS lajJjUlj ij-JLa i«.La]1 A )a5 LaS . f< aLaJ! (jjjl 

(Jj^alll CluU A— c cjlaJi Ll )j]! (_la*llml ajIaaJ! 

:S)jjll\j SpLa 4iUJI o-ilall <jjj i_ilaiaJ 1 bu = 60 lb 
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DW(lb) = 


WW 1,000 bu x 

%MDB = 9.0% 

i+ 100 i+ 100 
= 55,045.871 ...lb 


60,000 lb 
1.09 


- -ij-laJl (Jjlxall ?e^all Qjj 

/ %MDB\ 

WW n = DW X 1 + — — — 

n V 100 ) 

/ 16.0%\ 

= 55,045.87156 lb x 1 + — - — = 63,853.212 ... lb 

V 100 / 

o^A (jl J) . IgjsLjaJ t _ , gjl) «.La]l 

(Jjlxall tfrLoll AiLkial ^Ifr aILuloII 


WW n - WW, = 63,853.212102 lb - 60,000 lb 

= 3,853.212 ...lb 

AiuU £3^)1 ,^1 ^Loll ya 3,800 A3lj4al ^Ifr 

•MDB %16 

.J^l J! AjjLj <_>uLJ ijA t>J 


%MDB = 


%MWB = 


100 X %MWB 
100 - %MWB 

100 X %MDB 
100 + %MDB 
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Cljl£ lil ^lal c%MDB “Lljia^ii AjjjiJ U-ljai^.1 :4jLuiA 

. MWB %50 (jjLii 3u£2\ 

♦♦ 


:JaJI 

100 x %MWB 100 x 50% 5,000 

%MDB = = = — — = 100% 

100 - %MWB 100 - 50% 50 

Cllj\£ Ijj ^ultl 1%MWB <iLaj :4llwbt 

. MDB %23.25 ^121 




%MWB = 


100 x %MDB _ 100 x 23.25% 

100 + %MDB ” 100 + 23.25% 
= 18.864 ...or 18.86% 


iUiUl o> 9.20 

jLd cl*\\ djladL&ll SjIjc, liLoxlLaJ 
djLALalba A^oj jli 4 4 ^ tgjl q . 4 ^ 

. L_aillt lai^J A_ 2 kjJj lg_l LlJ^ 

9 ! L " ^ ^ li] *£> AJUaj i^a ^jl dlli c. qU >> j 

aJA (j-o \±& A_^l jJ ^41) ^ 5 , wMI j .Ai\^ e-LSI /gi A^joij 

** ♦* »* ♦♦ 

^E> j ^ i^a Ia^aC- AJUaj ^A d AadLall 

djlix^ajjj CljbLij] ^ J j^aaJ l (j^Jj . jl l^&xJa jl l$Jjl 

jl AjC»|j)^ll £}* ^ Cl)Ului]| U 3 ^ 4^11!iaJ 1 Ad_L±SI 

.A-JC.jjjjll A jujAa^ \1 
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4jj1* JjLuls 10.20 


JLqjLLujI (, Ig jaiflj AjL^Jallj & (Ji2l ^ ^jJaLo 5 (JjLola (_)^j 

& Loll 5Jtj] j\ AiixiaV jaiflj ClsV jIx-aII (J^oxJjojjj . 4_AJ^La]l 

• uJl^ a ]j£J 1 cisl^j JLqjLLujI 


1.2 ajI];] l - i^j ^ te-Loll Lq iAJLula 

?MDB % 11.0 ^j 14.5 c>a AlL^laj ^JjoiJ £_gj!Lo 




:AiU]( Ml ^k : Jj)l\ 


D W (kg) = 


WW, 


1 + 


%MDB t 

100 


1 + 


1.2 t 1,000 kg _ 1,200 

14.5% X It ~~ 1.145 
100 


= 1,048.03 ... kg 


:Saj^ 


II iOjLJI W\ :^' 


WW n = DW x 


= 1,048.03 kg x 



%MDB E \ 
100 / 

11.0%\ 
100 / ‘ 


1,163.31 ...kg 
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:Ujl\ *1S1I <> y>\+A\ W\ CJ L I :%m\ SjLaJI 


1,000 kg 

Water{kg ) = WW t - WW E = 1.2 t x — - 1,163.31 ... 

= 36.68 ... or 36.7 kg 
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.21 



d>LCa£ SjU! 


tiUVl 1.21 


.clsljtjjaJt dJ^Ldaa Sjtc] 4 _iaa 1 ^_a .1 

.4 diLlt jJ^Jl Cl Ja3 (Jjld J^jia c Qi^> j ,2 

4 dJlLdaB ^oJaC.y) jldLJl AjC^j .3 

.4-jjjII ^ c. 4inkj jixj (jilt 
^ »• 

.aAjLoi]| Cl A jjj.ia . \\ d ^ da3 (Jjld J^jjjia C o j^aj .4 

. dAjljnJl ClL^LdaS djl-l^j djtxjaj Ajdali i^^xlA\ .5 

. ClAjljd^Jl ClL^ldaS J^jia cAx-aj .6 

2.21 

cdj^illl 4 K i^l bu. t^MoW ^ JJA jj (JILqj c4-9_illa ClAjjjj^Jl /jj£j Lade. 

4 aJaia ^Jc- gjjJ <aAlal) d)lj| Ij-laJli .jjlda (JjjJ <* djjllll 

ClAjSjd^Jt ^jj£j LoCic. U . Idaj) 4 j» nUl djljl^a It dllc Cc-Udj 

SjJj 4 _iL^o \*y± ^ix-sajj 4jl£j ^a d ^ daJt 4 6J)J x^a^Q 

<4JJJ (JLaC-1 jtlk Cj^a ClAjljJ^Jl dL^idaa SjljJ cill Jj .ClAjljd^Jl 4 _ajjj 
CjUIjJ^JI dJlLdaa ^Ja^. (jj^4 (jl L_L^Jj Cajjjda d la. Jj^al 4^_dljJI 

jAP ^3 j j . ^iVll Ij .^1^41 4JJJJ ijbj Jalai. Uja- l^la tj ClV'l lj 
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\ 4 Igdo (JjLuoj Aktdaj d 2A dolll ^ ^UjojLLq (3^1^° 

d-L>l£jul* Jlj 4<djjlS L_£j jc. ^jJojj ClsjJj d2>l£jau> JJ c^CjJ ^jt 

JJC. (J-aC. <^_fljjia Jj Ailda] 4?rtijVI cLcjl 4 ClAjljJa^l] 

^ s. > . J 

£ £ ^ 

CdLlLaC- ^Jax ^ ^ajkj o' 4^_l£j ; L<iVl ClAjVjJI ^Jax ^ ^J3j .Lft^AC- 

- ^j>ojCajj L^lljCkj ajlcV 4 _LqLu 1 4_la^ ^lc» ^jUa^JI <Lujj 

ClLlldaa]) j«ld .1 
dj^Xdaiil .2 

Cd^ (ja .3 

4^juo!^<J1 <Lijjj] fiLiLo ^LoliV JadJa^lll) A iL&C. s-IjjI ^3 ^jljk]) C^JJ LqA1c.j 

d ^ da^ll <c^ILq ^Jaj ^IslLq jtjlkl ^CHaI] 

C^lS &LulL<J 1 <Lal5| CxJ 4 >q jJa-L&ll jljlkl Lol . I^-Lq aj 

.4 djjjl A^JI 


A^l^l CjUjjj^Jj d£LuaS JjlJj 3.21 


£ £ 


• ,0 ^1 4 £cLaH ^)j£i j! %20 (^5^ dl^LiJafill ^) njM 

** ♦♦ 

dL^idaS Jal jl ^jjj (JjoLojI MWB %50 <J^laj <JjoiJ 

^AjJa 4 CdjLdakSl m~-a ^iLoill l - lllajjj . 4_iL^a 

d l^k da^ll . l^La (Jjjjjuill c o. l^_dji j dlia. djLldajI 


4 Akj^Ulj .l^j^. s-IjjI 4_i*_uiall Clil^JUtAllj V] fide- ^cllad Vj 

.^^daljVI cjl^ lAjdj ^1 4 *Lix. ^ nlt djLLuJl lg_Lo 

♦♦ ** ♦♦ 

4 Aj^al) ClAjjj-iaJI djlalk ^ j£jl ) 4^-i^j^a . . Jc. c^llk Cijj d li] 

d^ij ^ ‘dd£ ^'jj 4j^ ul? tClj d' t> Jd u' 
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A lx .uJall djI-A-lk djjjJa ^ .4 ^ Ja judll gLiaHj ^jJSajVI 

^iA*_a] 1 a^A ^ jisj q ^ ClAjjjj^J) djlala. ^ ^do] ^j±i\ju& 

Cjhj^a ijllll j pLalU ^JajaJl 4iLoi^]lj O^J^' L^J £jj <Jtz- 

;^-A ^jjjjIIaII dlU ^LqUI 


I^-Lia Ijj JuLsdl j! ^Jlillj LS ^ 0 L " ^ k ^* Q ^ ^joiL V -1 

. £.La 11 ^jlj^. .1^11 4 _x-sal^. djle.|^J V] %5 (3^ 3^ 

djlc-llda l^-lS jjl^JJ dL^Ldailt ^diJJ V .2 

•W c> J) 

.%15 IgliA dJJJ A 4 C»|;jlt dL^ldai]) ^>diJJ V .3 

c. Cy* 200 ^iljoiA ( > jAjJa d ^ jJq&II djj V .4 

.^—^Jajoill s-LaII ^j^LaI 5 ^C)1^aj 

TT ♦* 

djLaijj 10 aH Ajjliill djli <jjdl (3-^ 13 j (JjIjjoJI jdij V .5 

.Jftt 

&LaH L^JjjolIa ^Sj <^111 AjjjJaxJI d-L^Ldailt ^diJJ V .6 

.^JajaJl 3-A 1 ^ycuJa 4_lqjoj^a11 

^jl daJ&ll lg_l 3 2 j djljLdaid! (J^-joj 3 j 5 d_LyLdadl ^jdjj V *7 

. di( ^jjoj 1 0 cJ^ £30 3^ 3^1 

4_2J )la d A axUjuA ijj djljLjajil! (J^-joj ^dc* d ^ da&ll ^jdj >8 

,<jjj]( ^3 ^jujLiaII ^^-dalill 9! 

4 aJalA 1 ^de. ^1 A^oULdl gLiaII (C)1^-a 3 j 3 d_L>Ldadl uaJJ V .9 

*♦ 1 ** 

.^Ull jj£jj 4 j 3 (jj£j ji 


1 Waste Utilization, Code 633 , Natural Resources Conservation 
Service, 2002. 
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• (jJbjV! 4 _^Luia QA %25 Cj^LdaaJlj ^JaxJ V .10 

£.IaH q< Cl i^Jj ^Jj c 5 ^jJ (jl dAjA-ajlA aCA ^IjjI ^9 ^ix-saSlll (^j^aj 

Ajlda ULaj i qU-v^H ^ 4_i11a C1jLa|^C- ^}Jaj9 ^Jj d |^jaj c^^JajoJl 

* ♦♦ 

. lijjjii 

4 dd t A jud^> ,. ,-Ac.' u .:>3 u " dC^Laa] 4 q \'\ ^ a AujjjojL^ 4_a1 * 4 a 

6Jj^AaA 4*j j-lill 4 jL» A j - ^ i ^_lc> lAjdj J^a 1 ^li!l ^juo|^a 1I Cl ^ da9 

dll} C^.1 JIajCLojV ^-aj^UI CIAa^LlaII dA jJadJl ^jjjj ^JalLAI ^9 

•^44' 

d AA da9 ^IdLo AjC^I ^3 , JjVl 7 /^**^ \l ^jli 4<9 jSC 0jtH ^lc* (Jjj^a^Alj 

d ^ daAl (JjI^j ^A 4-JjlH ^-1] 1 ^llll A-Ax-sall dAA A 

♦♦ ♦♦ 

J4a^ jC 4 '4i -W4 jjiuijallj jJ-llio Aija^il ; 44 'j 

' £ 

aCAj IaIjI^a ^)jdli] 6 (3 ^-IaA JIajCLujI ^j^aaH ^ja jU 4 dAA daaA 

(jiill jl^Lij ^jjj c_ai*J 1 ^ a!\jlL <jV Ajjjiii ^ ^ ^1 

^JaJj 4 CIajoiA ^IajCLojI ^Jalj ^ j -aII ^ 3^9 CL illdaAll ( 3 AjaiA ^jldlAj c (J^jCLolaSI 

. S-lCxH ^)A A-lAjJ^Al dAAjCa^A (^jKa ^9 ^)JjJ tg X JA'N 


(Jj9 C l^J CL_flj^)XA ^)JC. S-lCxll c> ^ (jjfL IaCIc. 9 

7 (J^AaIU 4^4_Ax-sall dAjjj-l^Jt dAA-da9 ^IllA^ 6 (J^AaII JIuUjJ 

Jj 

^ I ^jjjaiSI djlijoi jill 2^ QJt -Laj| (2 c*a^ 8 (^^IaAj <(dAjlnl) djLjCitA^ 

. IAjCI! j^A j ^lllt d AA doall ^IdLo CjC^I dllC| <li 1 Utjj 


L-L^j <jl jA 4 jL^aA CjUljjiaJI dj!)Lda9 IjUaA ^jt 

A » * 

4 (Jq'v \l l^la (Jljj <*—fl jjoj Lq Cjjj ^4jl]| ^9 djLjCitA ^)dj aCc- 

♦♦ \ 
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* S- 

(JS <j( a \\ ^jjc- ^j>o « . ClAjjj-i^Jj 5 (Jjj^aL^all 

dj^LjaiJl jlcLo AW ' <j_b&£ ^ IjLuij C 1 AjC*_a ]1 jj£t /jli lilo cdiLult A-^. 1 ^ 

^y ♦♦ ♦♦ L *5 *♦♦♦ ♦♦ —s * * 


jj^J ^jt aCA ^3 I .ajjudj (_£Cll 


.4 2 £j( A* l>>q1I 4_lq£ £jj <j 4 _}ij <jjaJi ^3 S^o ^j>Q ^)j£l cJ k ^*^ ' L " ^ 

I ^^3 lAjjujj J^aj ^lill l *‘ ^ xia&ll :'; aLq L-jLoi^. CljljJa^ Lai 
• 6 (J^lall ^j-o ^»jJ ^cllL ^llll ClAjCx>JI <-ba£ 33 ^. .1 
. Cl ^ Spoilt ^3 ClAjCa^all OJJ L - Luo^l .2 

.^7 (J^lall) ^11 1 ^£ 1 ^JjujJ ^jl £ 3 jJJ ^llll ClAjCx^ll 4 _La£ 33^. .3 


.(8 (J^lall^ 4 -jjj]| Lljj ^ II jjLjj jill 4 _lo£ 33 ^. .4 

.bbjjudj ^j£^aj ^^Ull d^Lca^ll (S)5 s 5 

jj 

UJJ L-J^l^. dsljkj U^ijJ ^llll t ClL/LCa^ll jlcLa 1—bud^.l lAJLuLA 

(J-olc. Clil3 A IuA 4_iIIj3 <jjj lAjjaij (j£-aJ ls^\ 9 1000 lg-i-a 

till l*a^V . ^)fL}j cJ^l ^-asJI (JjoiJ 60 3 -L&jujjI 6.5 (_£jLuoJ pH 4 _x 3 aj^^ 

.<jjj 11 ^3 Clilj3x>a 3j^.q ^a3c. cl^Lall l3A <^3 IjjJajjat 

(J j-*W 11 (Jj>a C (J q3^. (JLoJtJjaJ 1 J3UJI L5^ 3jLa]| ^j>Q 

slVo^lL Cl ^ jJaall ^3 djLci^all ^)l3iLa V^l CC^. .L_j|j^J1 cL^jV 1.12 

plsljlj ^ksCLj .ajjudj j ^ \ 

^ja c!j^)jli 1 (Jj^j j 8 9 7 j 6 ( 3 ^)L<J 1 

A^jljll cIjIjCx^JI ^jl 6 (3^LJI . d xCa^ll *^>^2 


Nitrogen (N) = 0.14 


lb 


day 


Phosphorus (P) = 0.27 


lb 


day 
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1j . () ^9 Cl l^k jJa&lt ^a *^}Jd] 82 cJ^ ^Clil j 

v o (J1 a»'n nlj i " ' 1 . >»aU ^_3 dlLi-ii-oll 4 _ia£ 


nitrogen(lb) 0.14 lb N 1 day 

X 


waste (lb) 1 day 82 lb waste 


= 1.7 E — 3 


lb N 


lb waste 


phosphorus (lb) 0.27 lb N 1 day 

X 


waste (lb) 


1 day 82 lb waste 


= 3.3 E - 3 


lb P 


lb waste 




■ajMjui 1 
♦♦ 


^lilt ciAjCx^JI ^ v wM 7 (JLqjCLojI A_Jliilt £ 


:J 






It 


N = 125 lb/ac 
P = 50 lb/ac 



iuSH 


,Jb 


L_jtj^Jt ^Loj^Ut 9 


gCAj .A-jjd]t ^^Ac< e-bj A-jjj]t ^Ac* tg 9-ijJaj ^lllt 



** 1 

cJ^- 




cs 3 


P = 400 lb/ac 


b ~v_uou i ^ ^ j ■ o^_l±j_i uj ^ ia>j b iyyj^aj i 

x^al J bbjJUdj ) ^lllt Cl 2 A jJa&It 


** 

tu 
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.SjjjII JiC. 4inkj jixj jjiujjill 4-u^ J 

.1.21 


.4jL^]| 1.21 Jj-laJl 


jjij 2-^*-° 

(lb/ac)) CjXjaal! 
(5-L2I 

£ 

, _a / ca*_a]| Ajjaij 
Sr * 

(lb/lb) c^L^l! 

£ 

(_£Ax_a1I 

*♦ 

(J j x ^ aII 

(lb/ac) 

CJ ^sSn 

ajjiii 

(lb/ac) 

** 

*7400 

1.7x1 0’ 3 

125 

— 

U^JJ^ 

**15000 

3.3xl0' 3 

50 

— 

jjLxjk 

***120000 

3.3xl0' 3 

— 

400 



„ vt . ♦ 125 lb N 1 lb waste ^ „ , 

* cl£L±i 21 \ yi j J^ua = x — = 73,529.41 or 7,400 lb/ac 

^ ^ lac 1.7 E-3 lb N ' ' 

>i vi * 50 lb P 1 lb waste , r nnA1 . , 

u^j J^x-a = x — = 15,151.15 ... or 15,000 lb/ac 

***^jiJl J^x-a = (400 lb P)/(l ac) x (1 lb waste)/(3.3 E — 3 lb P) 

= 121,212.12 ... or 120,000 lb/ac 


bi£ 7400) liyaj J£: ja jt 1.21 jjjj 

^ a\^%9 \\ l" s^\ jli lilj , Jl ^)£jyU 

c S* bi£ 7400 c5jt-u Ajjall (jlc. Lji-i Uinlaj U^J 


• AlJI 
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(jl V] CIjIj^xaIIj j ^1 i^jLoJl (J1!1 a11 

l ^' i g-'un jjj (J^ill jA AjjjII ^jJc. aIuLj 3^aj ^LII 


^9 £^j^l^aH CIiIj^xaH ^)l^Lo e djldll 


^L<aj^Ul a^LolaII 4 Ai^li d ^ Cy*j 

J5 

. IaAiIjJ ,. dJI d ^ da&ll /^ja AiajouIIj /j-^ W*iU 


♦» *.f 


^a»Ilml ajk: 50 CllLLkiaS jjSjjl 3a j* Li 3 ^LulxJI La l4jL.ua 

• 3LLuJI ‘LILuuJI ^ .•; a3 •'• jJ' dJ^iLJI dlLajl*-® 


i - 1 •*) . uaU 3 ^ yjal 7400 (JLaxiLujL aJLui41 oLa y 3^*4 

3-a dlLa_jl*-a ^11 4jLial t3LiL3l 5JLai4l ^3, A ) . .7 .5; jSLjjlJ 

3ill i - j ijlaJI (jl 6 3^4JI LyfJ • cijl i ■ «.w JLa*iLujljj t6 3^421 

: IL1 . L-ajj ciiLLkiaa]l 3 *° 82.0 4 jj 1 000 3}^ 


A(ac) = 


1 ac 


7,400 lb waste cow day 


82.0 lb waste 

x r x 50 cow x 365 days 


1,496,500 

7,400 


= 202.22 ... or 202 ac 


a^)kj 50 d3L-ia3 3^ -llajaiillj JiL/l ^Jc. j4l] 202 3^ La. Aai 

3Uall ^3 LUajjSl Lijl j^Sl j 3 I ■*■‘41 3 ^ 4jJ . 4.1*3! ^J_jla 

♦♦ ** ♦♦ 

£ £ £ £ 

3° 4 a*£ (J I J>ajj ijjiuijk jl t^lc- ^ 4 jjJ 11 3 I 4 j 4 ^aL 0 

♦♦ ♦♦ 

j»J ^jaj 4 9-Jjjaj (^j^AJ dj^Ldaa]) ^)ldLa Ia&.1^J 

.S^kj ^Jjoia^JI d ^ da3 ^ja A^LoiaII djj 


494 



4lily.lt <TSL4alt £A J^UjII 4.21 


^0 l^_aJa d jqii£j ^_uaSI 4_il^jji 9 ! AAjLoAI d ^ da&ll (Ja 




■^J *ul>^ jl yia- ^ fJ ‘<jUd' j^> l^LlL^j j£l*l 

dllllj-l^Jl Cl da3 (J>qIjC 1]1 . Igda ^aladll L^) 1 ^ ^cAlxJ 4 Ig-x 

CliUastdi^lj jl Ai ^V 1 (Jjjoj 1 ^ aJaClj ^ IiaII ^jLa. 6-^2k jxS\ < alUtAll ^9 

J C^lj] “dd 10 j' i-aj^a <_^j C*-« 44>H cs^' 

, i 

4 ^Jalb Sclc- AJjldl CjJLCaall . I^-Lq Axj L<u9 ^ 

z S. sS 

^)1cLg CC^JJj . 1^j 9 l g Vq^ jS <jjj] 1 ^Jajgj ^Ac. U^dil tg_La (jilaal! 

^Ijjlj AAjLoAI 4 4 A-lJd]l ^Ac- 3 ^All ^ i Cl AA doll I 

- 4 Aj^all d ^ dn&ll ^jjuIj , ^^qjCLouAI l^ jui&i dll^l^V I 

dj^Ldas]! (Jjld (ja 4 AJjLaill dj^Ldas]! (J^oUcill <jl V] 

<_^j *- i '-d -' o^ ‘jd j' cjljl)i. ^ jl \^H 

c4j.^W ^jiajl ^^Ac. jdd VI C—L^J dlUljJaJI Cll!)lda9 ^jt ^A] 1>^ 4 jI dllA 
^jj£j LoCjC- d-L/ldas]) cj3^ A_jsl£ ^j^iAl AjtJOJ Qj£j ^jt L-L^J 


. £>1 a^ 1 Lq ^jJajVl 


diV-das (,j3^ ^£AA1 4(jjlUiAlj |^cLq 4^jdajVl l 3 j ^ ul)^^ Lo * AJLula 

?£llljajl 6 fido *6^J 100 


jljjVt Cft A .) 4jI 3o^V ) ciil oil l <i.Wj 6 (3^LA1 JLojdjajlj 

l ^4»9j^)x>q fiCjaill dlil£ lAj ^ ^1 
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V (gal) = 


1 gal 1 ft 3 33.0 lb 7 day 

0.13368 ft 3 X 60.0 lb X cow — day X 1 week 

6 weeks 100 Cows 

x x 

1 1 


138,600 

8.0208 


= 17,280.07 ...or 17,300 gal 


J ' ^ II -Pi LIjL-J- t '* (3-aLdl Lfajj 1 4 X s, jj 

<t jlyLU 

A! ^tLall j' 11 ^la2 ILI 4 AjLuJI <1Luia 1I jIjiLa La :4 JLuia 

20.0 (_£jLoU 


H(ft) = 


(JLoxSjuoV ^JLoua :JaJI 

0.13368 ft 3 ^ 17,300 gal 1 

lid X 1 X 7oT(200ft)274 


2,312.664 

314.159 


= 7.3614 ... or 7.36 ft 


i-M .XaU ^'vtU a 5.21 


. lg-la 4_ acL-La jiiLi l ^ '■» ■v*' 4_jLafr , .jLi— . aSj': 4 -v \1 ^ 

‘Lulj^JI 4jjjjjai! I LaA Ajjy^Jl all ‘ 1 " (J-iisjjJa (JLaxI ±juJ ' C^iS 

.^LLljA^I %>kl Ij 
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1.5.21 


*♦ 


d ^ jJaal) , .,j ii ^ >j (jjSLs l-a.dc. 4 _^JI*-a11 (Ja. 

l" \^\ !>>q 11 ' J iXN/l jA*jjajj C5^^) Adi j^Jl (J» 

d-L/lfil) ,4_^J^)]1 4 aL&c, L— U^> ^j>Q C5^J • 4-JjdaaJl 


•O^J^' ‘lK^> ls* 


“d JJ^o ^ ^J^aall ‘^jVl AiL^aJI J 

ajj^. 4 _ 2 kjB ^Ac. Aali^Jl £-a cillAe A-Lajuj) jJ (J_l^_jajJ 9 

. djLlliiiall jjAjj <da^Aill djhdaxlLall Jd] <j 3 l^ d_L-Lda2]l 
.^L-saVI lg cl) -0 % 60“30 AJLjAall d-L-lda^]) ^alsjjj 

^2 (J^jllj l^ Jal^> .AxJ d ^ da^Il * da jjB t (J^dall ^jla j^Jl AjLjla ^2 Lol 

♦♦ ♦♦ 

ji 

4 JajuAjJ AjjdaaJl SbLaII c£i£d J^kdLj . ^Ibb) 5 — 3 ) (J^-oj^A) JJb 

£ £ 35 jj 

tillAj ji C(Jjljaill (j^ada s-jj^J) ^cid IgA iXNf 1 jijj A_ujj& 

, 4 _iL<i*A) ^jjjojJ 

J'LAb AAjLq (J» ^ ^jJbjV 1 ^jxi 4 »aiada ^ d t ^jIjj^JIj jjAull AJLjAa ^2 3 

f^b^' ^jjjj ‘o^W^ U^- <^' csj^j 

- d ^ doall C-£lj£id Ajjlljj C - ' W (J jllxAl ^AajaAl ^Ac. AjjIj^J) 

hl\^\ 4 j*A\ju*1\ 2.5.21 


^2 Jj2kj>Jl cill^Ld <jj1jAV Ijjj£j <Lij1j&!)UI 4_^JI*_a11j ^ j5J 

dj)3 djljlc. 4 iLox II a^A ^^3 djxdjj ^USl Ig joi^j <jjda*Jl 6 BLo11 
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. J^aJl Jajojj!L<Jl ^jjjA^ylll 


4_3 4 ^33 14-12) LnjudJ jj ^ ^j 1 yb!>UI ^_a 


x^SLU 


Ijjj£21 a-LjujI ciL£jjl] L*4vLa L^li* l^J jajj ^UjLoiII c_£A jJaili 

.(JjLaill ,-s u.)y <JLkcV e-W^J lS^ V 4-jl ^1 .<jj[y^^Ul 

* ♦♦ * ^ ^ ^ * ^ ** * 

.% « ^ £ «, 

Lo (jjij 2 11 aCLeJ’t t> ‘4^4 u' (ii>^' s -^ 


^ jJaJ^J 33 4_La C‘ la jjj ^llll <£Jj£ll ^liL^ <jl V] 4 ^j 1^J1 <£j£ij 

. 4 - 13 4 * jJa^l plj ^j-saAx-sa^j 

AjjI^II JjLula 6.21 

i 

,^lc. Ig jaiaj l^la ^ial^lill j l ^ ^ 11 » >qj Cl ^ (J-oUdll ££3 Li<q 

djlc^ci AjjlLall (JjLai^H £a±^ c : ^j!ji]l a . Lcajl cIjIc^c! 

.2-IaxjjolaII 


** i.f 


91 (jj^ll ^3 i^a TrUtJ bbdjJ ^lill 4 Cli^yLCas]! *Llo£ 33^. iAJLula 

pH ** u ^ A juI^ 4_i11j 3 2-Jjj ^Ic* l g 3-lllaj ^llllj 4Lo^)C'jli^ 

^3 ^a^ll 4 _ix^q jllLol 5.0 L_lC> jfuCi ^}Jajl 3-lAjuilI (J^jClujJj 4 6. 5 (_ 5 jljuaJ 

15.0 j tj^jjjill Ul^jLS 35.5 a>?.j j4^' lh4? •j'j^I' 

.2x.|j)^i] 2_^.1 Ha11 j^y$ \\ ^3 

C^kjJ ^3ll jIC3-q 3j3^1i] S (^3^Aa]| S/jl 

♦♦ 

: j4L4l j 6 (3^141 ciil ^.5 (jl iaa.'i .dil 'Ijj-vti t - . >.a 4 

N = 0.0305 kg/day 
P = 0.0204 kg/day 
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; l ** AjA^j AjjIjJI 


N (kg) 


0.0305 kg 1 day 


waste( kg) lday 5.9 kg waste 


P(kg) 


= 0.005169 ... or 0.0052 


0.0204 kg 1 day 


kg N 


kg waste 


waste(kg) lday 5.9 kg waste 


= 0.003457 ...or 0.0034 


kg P 


kg waste 


(jjkajjj 4 (_J V'-n- j 
^)laj| . (_lj . .41 IfrSilfrimj Aj^i]l <_s^ ySjjLall dlLl-li-a]! 


:6 ( 3^1 


^ La 


N 


kg' 

ha, 

kg' 

ha. 


140 kg N 35.3 kg N _ kg N 


ha 


ha 


ha 


56 kg P 15 kg P kg P 


ha 


ha 


ha 


(jIaj 4 aj-lLo 4 i '' l >> a 1 1 A • ^4 v w j A >1 ^ \H ^9 j 

(J J ‘ . __iii A jfll A 4 _Lo£ 4—JJjJaJ 4Ujl l3 a ^'\. 3 • 

* 

* 4~* i /\ ■ >iqU j^a ^JS djlj-lit-al! A. wa^J 


/kg\ 1 
Nitrogen waste ( — J = — 


1 kg waste 104.7 kg N 

X 


0052 kg N 


ha 


= 20,134.61 ... or 20,000 


kg waste 
ha 
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/Kg\ -L 

phosphorus waste I — J = — 


kg\ 1 kg waste 40 kg P 


x 


0034 kg P ha 


= 11,764.7 ...or 12,000 


kg waste 
ha 




phosphorus soil limits waste 


1 kg waste 448 kg P 

X 


0.0034 kg P ha 


= 131,764.7 ...or 130,000 


kg waste 
ha 


12000 t qa <• i" ' 'i\ ‘ fyt Lij-lli 4 j A<ti 

•W“* 4 j £]| LS*J ‘ 
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tiUVl 1.22 


*15 


• tjjjjlpJ! Jj4l Is 2 ^ -1 

. J^aJI AiJaj .2 

•U jR ^ .3 

. a il£Jl l * A jud ^. ( j^jcLiW .4 

Cjljj£^ ^)jc. £y* -5 


2.22 


J^>» 4_lu]l ^j^ajtx-sa^. ^jjSj V Lo^ic-j .4 L>>Q^\i A^JJJ 

Alii-tij] (_>ajlij ^JJ L5 J 3ii * J WV' C5^) 0^3*^ J> ^4 I JUuJI 

C£IL£*11 ^ja ^J] Aitxiaj fiA-o ^ix-sa^jj 4_xla^)xj fi^ljjj 

(jl^Q ^ja (JlajjVlj £jC> ClAjjJaxlLaA L—L^. JJ cA \9 iilal) 4JLn]| 

tjSUI ejl^a » l4l qa IAjjc^j dAA jj^JI £jJa jj Lo^ic-j . 

. ^UILILq Cjj^j <jjjA lafjJa L. l^J lilj x-i laJ x jj V 

. <43^111 <JJjA ^\ u -^ (jA^laA (^J 


<*— £Ajj (Jijjjj C5^J c<£lIaA x ^a 4 4 u ^)JJXJ 
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4 4 oh A LidV I (J4J ASUall (J^ljj ^Aj I^LljoiVI -1 

. A u .o^All 

(JjLuj jl jld ^ic. tg \a^) pIjjojVI (j4J Sjj^Jl cjij jAj .2 

. £ Iajoj V 1 cilL / jjj 

** w** ♦ 

dil^p dll3j ^jojLq!1a]| ^Lid^l (_J4J £jl^31 (J^ljj ^Aj - (J >t u ^ ijlll .3 

.4 allk^ll 




l$i« A Jjx ^)j^! 11 5 (JUlI^I daljLai^ c QlWVu 

d^AJ A4j|^31 (Jja^j 311 dale. I ida ^jdj L_fljjud 131 . J^jjl! aIL^. 

1 g \ a f iSjj^Jl (Jladl (Jdt-o J ^)ldLo ^)JjJ C5^ lW JJlII ^JjJajj] J^x-sadl! 

i ^^Ld^ll u^-d' bb^ cs%) J o# db^'j ‘Aw^ <^41 ^.L-uill 

. (Jjk-saall 13 a ^9 lAjJC'j ^jaILoH 6 3a L_fljjajj . ^Ij^Jl AjjIpJl A^jliLallj 

J^dll 4 ^>^1 A^LoiaII till! dul£ IaK AjI Ailtill ^JalL<ill (JAIJ <^-fl I jjuoj 

jl£ .IdJ UpA\ 3_2k)J ^u^adj A^_jIj3ia A9^_C> jJ j . jjSI (jJjK^Jl 

*♦ 

ajUll ^ijll* -1 «j*jj . jj£I (X)i>aJI t j4>' S)I>4I j£ <JL>a]' 

♦* ♦♦ 

AjjIjA dale.l3a ^^ic. <jjjla3 <^311 S^IaIU .JjVt ^UaII ^ Ig3st3£ ^^ic. Ajjl^pJl 

** ♦♦ * ♦♦ 

AqjI<La 11 dil3 6^1^11 c kj^ajJ j . ^)j£l Ajj|^ Aa al^AJ l d^aJJ qj-jit 

. (Jjlc. W-^ A_illxJl AjjlpJl 


JjUi! 3.22 


^IjA L Qi^Uj - (Jj k ^3 Ijjll J fijlv^Jl JUlijl (JdtA ^1 ^A (JjljtJl 

4(Jjljxll ^A • cl^_daxJ j! V] clA^iC- ajj^Jl (JladV A>a clL<JI JJ ^.liJl 
AljUJl j1j>< 31 Axjldll ^j^ajlx-sadll . lAjJC- A^ajlLo 1^4 j£j L_a 


♦*♦* 

j^aJJ 


. (c_utS41 jiLail ^a’jc. jjlS]' j) t L-ik^all ^41] a^jjlllj SjjL«| ^ ■ >>0^ aAuJI 
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c> c ib^jj ^ 4 .>>q-v 1 a 1 | fiAjudll cCCaaII UJjT Ul ' 

q! 1 ^ ]*■>» .>>^ io^Lol! SAjoj ScLj fi-Aj . 1 . 1 ^ AJlxJI dAjudll dlli AjLujj^JI A^qjILq 
- 1 jJajl 4 »a ^ULoll cJllLaH (Jjjjuj ^Ic- s-LaII AiljCaj 

l^jlj 4 4-Sjl*J) (J^ 9 ,'j) 44jLuo^J|j i _ jjulaJl (JjA <J^ 9 j L_flA-ajjj 

liljj (JjCr ajfl j . (JS 4_iiJt (jj£j l^-j] (^1 .4 jugjl^lLa Qj£j C3 

Lol SjCLall I^jSUjuJ 4jljIj jj^a^j 9 (J^Lalt ^L^jCa c|^aH 

C-LoU cAJjUl <A 2 kjl^Jl 4_2a*lJl CllliJ <Jja 

t> uj£ u' j' ‘W- lAjJa L-J jJL) ,. JLc C3 ^g_9 . 4 juojI^ILq 

♦* ♦♦ 

3 I jo^V 1 J> 4_aj3 Aajxjj .gC^Jj ScIa t> J£' 

.9 (J^AaII ^laj) .A^Iajoj <aiik^ 4 _a_i3 (JLoxJjuoI L_L^Jj 4 I^-Lq Cl jl jjx I 
3_A£joJ 1 ^laj) . ^jLiaII cl) 1 ' 0 IAj-ic-j JjICaII J>J 4^qIc- l_Ajjoj1 4^qj 

gb (jli-a jja. (Jib <>» Sjl^pJI ^lu^a Jj4l <jdaj (1) .2.22 j 1.22 

( 2 ) .AjJ^a. AakjJ ^Jfr b' a-*. 11 ^ajJUl ^^Lk^aV! (jjijjjJI jl-iLa jaJ (_y*j i^tLuJI 

(JdA^j ^j-saJsj £j 3 AJ 4 L_ ajj^al) ^3 C - jjuo£Jl ^j-saJaj ^ 2 c* CC-LojJ 

* ♦♦ ** 

*i)|p> ^ ^<\W Jj*JI JajCL^ (3) .(1.22 J^W) ^1)4^h 

• (2.22 ^Jajoi ^Ac< j! ^AjCa V C_U^J 

C 3 JJ (Ja-^^J ^Aj 4(JjljaJ ^LaII ^)^4 cJ 3 ^ ^ 

Cj^aJ ^JjuH L_fljjaJ g • Cj9 ^ J- L - l2a^)ll 

^jl C—fljlill] i^J^a Jj .dlhliJl J JjCj (^ill T 1 

♦* ' « 

^Jaja) ^1 J' ‘(2.22 lMI) ^Jajaill is^ 0 c! x -^^J 

^sJ^>Ia ^)4C- (jl£j 4^-llj jlk-l]| (34^ Icj ^AjCa 

.'ojJaJI AikjJ (^>a3 
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> j\ s jl J j*-^ 1.22 



c-I^A 




c-I^A 


Jja. Jjlc. 




j 


c-I^A 

\ 

( 



i 

\ '* 


♦* * 



_&Sj 
c-I^A 


.C-liuoH AjjJa^)]| L_ajl^J ,^^\' (J^Jtll £-1 aJ 2.22 


U J R cp*M\ 4.22 


LqA C^llill J>]l ^)-£al L-Lx-sa 9J ^>LqjiILujJ ^ A^cLi 


^jlxhj .S^LaU ^LojILg]) (jLoJ R 4 « .U 4 Aiallj R 

4_pt*_Il JLqjiIIjujIjj jl 4 iLi^a jj]l ^jc- U 4 ^q\I 

t> BTU 4 jjUa£>J c) 1 L 5 jL-iJ U <Uj 2 iA^>jiJ^\ 
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3^.1 ^ac. <c.Laill ( 3 ^^ <^-sjjuj £j |>^1 

4j;[pJI s^jllj .o44l ^La. \)\j*. cs^J-i ow ^'j ^aj-i L$J^ tAD* 

♦♦ ♦♦ ** 

«U1I s^a-lj ijjJ i)i>a- “^J-2 <*jjJ sj|pJI jlila ^ AjjUaj^l 

4 U>>q^\1 4 AjjIaJI Clsl-l^jil 4 ^ j IVi ^ 4^kj3 ^)l J iLoj 


Jx* j*>j ‘9.478 E — 4 BTU Jj»JI l$jWi • ^ %jl>=4i 

♦♦ « 

.a^lj 4 jj4j jl^Lu *141 fj* f\jt 1 ij\j^ ^ap £3 j] ^jLUl S;|pJI 

a44l aj4La jljjj 14 ’[R — 1/U (_5 ^ U A ^jall (j ^ r - (_^^3 <R A *41 Lai 
e-lij R a ^ jLujj j .U ^jill 7jl R 4 ^oll jLjjjlj 33*_I1 
fi^LolS (j^«Q 1j . l$i« L altlj R ^jiill p j ^ ^ ^ ^jjdjl^lLo ^)JC« 

jl 4<LljljaJj^ <iJ JLo CS-lij (,jj^4 (jl AjuajL^IiaII ^)JC< 

J s BTU s 

'^^ 11 ^ " —9^ nT->^ ^ a ^>1 * sia.jj .L_ia^ jl jl-ia. 


°CxA u xhr °FxA u xhr 


3lajj .£J^aJ 1 jl<Jl 5 ^ £4^aJ 1 a^AC- ‘jl^Jl 3^^ (^ill ^Jajuj 

°CxA u xhr ? °FxA u xhr , . , .. T r ^ ^ ft. 

• j J> (5j^j U- 1 ^ ‘U S^.J (_>£& R a^j (j' t^) 

J4C.J 4 judj l^La]| AjuLoJI pliJl 1 R f>4 9 (3=441 (5jA^jj 

.4 judjl^iAll 


3*^ W 3 ^ AXJjuia Jl ASjlxJl jjj^aJl ^)J jJLa j ^ 1 ^jl c ^g. I iaII Ax_uia 

Ajjjtll A Ac-Laill ^LijUaJ^AJl AjjI^JI fi^.jJlj jj^Lo^ fijl^Jl 

.4jIjj£^ jl ^g 1^1\ ^)4C- ^Ajj1L<J1 4 ^ ^Si Ac-Lalll cAj^^LqVI 

l s^\j CIaLajJ^jV 1 j is j l_j|^jV1j ^jlj^Jl AxjLudll ^jI-iaII 3°J 

l^ » jJaj ^ ASj£ ft 4 qV*.A pllJl 4 lAjaull 33*11 ^4S A9^_xi ^C-Lajjj . ^JajaiV 1 j 

. ^ 1 a>q jl 3«. 1 ^ > * 1 ' <-aSUll J>11 ^Ij-g jUlkl (^5-^ l*-^ 
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diLo j <2£H <LojtL<Jl aja^IaI 

2_^jliL<Jl *LqJ 3 A W*n cA juajl^lLali <11^. ^3j . 4 oV-i-v 

I^ja R A ^gjkj 2 wjj x ia ^ 2 AaxJjoia]| S^Loll A^LqjoiJ A il£Jl 

a^LqjoJ 2_^jliL<Jl Aaj$ 6 ^joij 1^1 a 11 ^)jc< ^[^a5I 2JL^. ^jq .a^LojoJI 

.4 £x a\\ S^Loll 
♦♦ 

(JjVl . ^jl.w \\ Aj 1£JI Aa qULJI ^9 (jj^J (jl^g a Aaij 

^1 j 4 ^Jajuo Sj iqL^aII (j^Loill s-lj^Jl 4-iilal 

^ ^ £ £ £ 

(j^Lolll ^)ilxJj .A AjJajVl jl 4. OOm'l «l jliaJI 

l>^ (^'j* 

2^qjULq ^_ 2kjl^Jlj ^jj^Jajaillj 4 jj^adLoll A Qj>I^> ^Bjjj 

jjjLajll 2-^jLill R ^ 9 u ^^u j *W ^ ^jAp* 

pliJl (J^)Ia j& 4^1 (J^lxJlj . ^jl.wW ^jjjjjl^all <A2kjLiJI 9 4_llkl^ll 

^ja S^lcr xJj^J ^4 ^<uin ^}Jal 2 jj^aS 1 2-Sl^. ^9 - 4 * AaH 

^Ljjj » 0 *^] 6x2 5I 4x2 (jUjUaiJ ^jLuia^xJl Ig * I^iQ^ |jl*_j A 

^jjoIiaIIs . ^)i_x^al 4 ilxflll l^jLojtLa LqI 44_lgjoj 1 CjLuoliLAJ tilL 

X ^jjdjj 2 (JjoILoIU 4 3 ^2 X ^jjdjj 1 /2 1 \\aC* ^jjdjj 4 X ^jjdjj 2 ^-ajojV 1 

6 ^Ic. ^JJJj -O*^] 5V2 X (jjdjj 1 V2 6 

^jjUjl^Jt ^.Ic- AIIiLq 4 oVi'v ^ 4^)1 a^J1 £a SAaWLo 2Aj^Ja ^l^lt j^jA ^Li£J 

^lajl .2Jjlc. S^LoJ LlJ^. j\ 12£ Jajudll (jll 6 ^(J -0 cl^Hj 

.3.22 JLS1! 
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a^LuoaII 

** 

SJU. Liij 18 ji 16 




Jjj 



l£! 3.5 


.^}laj-a ^ n*^ 4_fi3 ^giLuj ^jljL-ia^)C. ^laLa 3.22 


** kf 


.4X2 ^ Flj, 4 \\^W ^LajULall J.1^. iAJLloA 

jLujj <j£Lojoi £Ajui!! -LajuojJ-^ Ja^i-xJa^ C - Lui^ ■’*" ^2kjL^JI C—uLs 

a^Lqjoj ^jLajj djK^ij jl ^ 31 jj^aS AjljLq 0.5 

* * £■ 

^JajaJl Lol .l_ix^a11 ^Ss]\ s^joI 100 o*^] 2.5 ia 

L_fll2lj pjIaa 0.5 aj^Lojoj ^jLojj ^jpjoj!)L21 C-^* L5 ^ ^-9 

J-jS-M Sj-JI jJ-S' 


ciAjj^U R fjSlI p ^ ^-x^aLkll R 4 ^jLujj 

l^C-LaLj ^jl AjIjLiJ (Jj^Jj ^ ^ 11 ^ cl ) -0 I 3 & ^ 3 j 
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jiki & R \J . JaJI 



(J^l (3^ 4.22 (JSjuJI 



.8 (3aia)l (3<a 

(_JA.I^]| ^9 ^.I^A ^LAc. 

0.68 

(lP! 0.5 ) j^5U ^ jJ 

0.45 

(ui£U 3.70=R ‘cP! 3.5) jA- 

12.95 

(l£J 0.5) ^xAk ^ j] 

0.53 

bAA 

0.06 

(0.20 x lP! 2.5) j*f 

0.50 

^ c5^j $1 e-LAc. 

0.17 

jl^il R Aaj3 

15.34 

.ysit 2 ujl j=JI 2 LojlUI yU. 4.22 Jlilt 


flj, — a \KW ^LojULJl ^aja^A Iaa j L<u3j 

■*■ *♦ 

(JjUtJl a£Lqjoj ^jLajj AJjlc. (JLqjujojI ^Jj |^laj • a k^i a .15.34 
£a12 (_]£juj ^5-i^ (Jjlc- cJ^*lLa)l *L)^] 3.5 c^jIa^JI 

AAlLa jl A^JI Sj^9 ,-9 Qj£j L-fl JJUJ t jIa^JI £>j ^3 ^ua \C- ^ jLujj V IgA^lxuaj 

♦♦ ** 

A jjJall (^yajC* jl£ 13j jjJ^IaII lajuall R A^qjS Ani'v (J.ax’ujA j 4<Lu[yfc 
gjj (JjUtll a^Lqjoj ciul£ 13j 4(J1 i 1 a 11 (Jjjjoi • o^] 0*75 £y* J s! ajjI^JI 
^)Iajl .7?^ — 12.75 (jlfi iaAjuall A SaIJ ^ja ^jAjj 3.0 ^jIjoA jIa^JI 

.1.22 JjA^I 
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. JjUIl ajUo 1.22 Jj-laJI 


0.68 

0.45 

9.00 

1.36 

0.53 

0.06 

0.50 

0.17 

12.75 


jL^j j-jl 

( o ^ R . 3.0 x (jiiJ 3 . 0 ) U.UI 

(2 x 0 . 68 ) 

JajJLjJa-a C 1 xjoa. 








^JA q^a R L - jbud^J A judij ( JLoxJjujI y £^ 0 J 

^jUic. j y* ^3^ cJ^ R ^4 y\ joijjb ciiljj£^ 

^ Ludc > 4 a a jv v ^ l ^ / j >>» j yAjjajj * a a .^^yiu ^.yiyi 

4 o^y ^ i±a l slLlA ^R.’Y^j a iiyi y * jtL<y *lqjs y iajLu ^ 

©aaii Ajjai^y^ s^iy c^iyyi ^-yy] 0.5 ^ my 

? \m yy ai ^\ yja cyiyt 6.0 i ^ Ujoj 


^ jax ^ jx * ^)jc. c ^jolsi ^ la x jj ,. y y*v 4 q v *1 -v a yy. yy&yi yyj 

CjI 2 ^ JLiaII g^J .(^ cia 4 l jja £ c 1 lw - 1 ?. jj ) ^ JJ ^' 

S-LudiJ judflj R *LoJ3 JUU l—L^J CL-SiLol]) CJL^ 4 qi» i>>ll <J^y ? ! 


yii ^sai^. yijaiii (jja uj^ y yc. j . <s ypyi ^y ^yjyi 

L_fljjaj yLauiSi (_5^j yj^j ^lyy r a * & 

. Aj^y • q ciijaLii <. kLaiii y ^ yi 
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Jal .20.98 AjjlpJI c a...» iulSlI tJUJI ta 

♦* *♦ 

a il£Jl I^LqjILq ^231 IiaII aaI^Lq Lol . 5.22 

^)2l1j "LuLajj^Jl A^jJajV I <Ja^Lj C iL^aJJ V - A u >»jN/ 1 A Jjx x^a ^)j£l 

d*^- uA' oA^ t Ail^ C5^ 

lilij jfr AiHa^ ^ajVl j ZjA ^ (_>A'j yr^'^' U£ 

AjjIpJl qULoll ^j23 djjjjAij 9 J^Lall Aic- ^^2l( 

.4jjJ>x>21 ^JJC- 9 aJ^jxaII Cl A ijJaj^A 3 


r lAA A A A A AA A AAA A 1 ’. A AA A A A A A A A, 



C5^ c 3 ^ J AjA 0.68 

(lA'0.5) 0.62 

.* ^ c> J ij^ 19.00 

C5^ J AjA 0.68 

d*d] R ^ 20.98 


- L_aLuoil a iK\l 4_A^dl A-ojIaaII AlLaui (_1^. 5.22 


Sjl^l jjsjj 5.22 

iJ>]' (^Icj ‘ jt-iaJJ j'- 1 ?- t>lp^ <3*-^ 

^ioj t jl^aJI i^h- ^ S)lpJI UJJ 


Q = 


Ax AT 


^gi 4_uUaJ^31 AjjIpJl ]j,^Lg Jjbt-xi Q lLu^. 

♦♦ ** 

x' 

UJ^) a^Loix A 5 tAc.Loill 
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°FxA u xhr 


‘ ^ < j £ dl >^' AT j 

btu 0 ^ U£]l A ^ b-JI *-jliJI yjA R j 

C-jjUJI ^1 ^ ^1 s;|pJI C 5 ^ l > ( J 3 - 2 JJ 

♦♦ ♦♦ ** 

uA * t ^ jU-ll S ;!^. t > cJ ^-'^' ^ b ^ ^ J - 2 uj^i '- o^J * J^VI 

Jl ( Ji . 1^11 (ja (jajjll 

10.0 * ^ a ^5 8.0 (jljljoij ^ c - iAJLula 

^_2k)j 60 cJdWl ^-t^P ^5jLujjj a .22 4 jK\I ajjIv^JI aHajIsa ^jLojjj 

»* ♦* 

• ^ j - 2 1 0 ^ jUJ ' ijb ^ ^ j - 2 ‘ ^- yW ^-3 




Ax AT (8.0 ft x 10.0 ft) X (60°F - 10°F) 


R 


1.22 


ft 2 x °F x hr 


BTU 


= 3,278.68 ... or 3,300 


BTU 

hr 


L gk 4_ijUaj^j s^i.j 3,300 (_).l*-aJ ^)Jfr <_j£ilj i— Sjxu 

.AfiUI 


^ ~n -rt U L " ll ' X ^ (_)l A.*‘n .' 1 J ^ ^ 

HA J.3' 1 ! *— Sjjoi i 4_ijljuj^i. 4_]a^lj A i ■ ' dlili Ijlj .4_i*iajbl Ijfr 

£ 

(JliiijVl (j^- aa!)LJl ^)dT J] u^° Cy* AT 1 


o* R <1 




^^ AaSI ^jAdaJJj ^Lbaii 


i^\ (JIa*Jjoj1 C)A2^j - dill ^-jljujviJl dslla!)lj jl dal 1 jJajV) 

*♦ ♦♦ 

^-^.LolaII ^jC- ^jALoII 4^_11a] 1 la-pk, aJ ^paUtJjojJ t^jjJAjalt (jjjbb O^ 0 

^ 1 ^. dl^J ^ 2 lJ I jl C ( 3 ^^ a^UtA 4 £ J ^ a !1 ^ a^lj 6 J ^ a 1 I 
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(JLoxJjujIj A s\<\\ R c_jLud^ (j^^t cA ^ j^all n <Lijljj^A]t CIjIajAaIII 

c, jLoi^B iAjjS^$\ ^ji djl_L*Ja / • j^aL.' Lgj 3 Lot . c fllLualt *!»“] 

.<_jlj£]| |j* , Ig-uoSlij J j Jac.i l^J-a jlLa 

♦♦ I 

J^^llt L-jljai^. AjLAjallt £_IatiL<Jt ( Ja, IaI-Lq^S ^llt CLjLojLl^II JLoJtJjallj 

CjLal^. 4jUc. Cl±2k^t jSj . KH ll x jilt 

^ ♦♦ ** ♦♦ 

( j^ajj jt L_i^j L5 Klt cijlp^' 3*^ uV p^alt J^aill C5 Klt ^IpJt 

♦♦ ** * ♦♦ ♦♦ ** 

.<jj^Jt 4 iL&C. ^..3 /j^Lx-sa^J ^jjlllt ^jJJjl^lt Aailt j L-Lal^lt 

Ajjlait Ljti^lb JjLula 6.22 

Jl ^ jji «» £ 

3 j cla 2.5 y^ 0 (j?jtviJt 3iillt 

** 

kj 


(JjLjjj i6.93 


4 iKll Aj^aJt AILqjILq j 4 JH.I 


°Cxm 2 xhr 

4_2kp 12 4_l2k)LaJt Sjtv^Jt 4_2kp (J^jLudJj C<JjLa 4_2kp 16 ^-ll^t^lt Sjtv^Jt 

** 

.4 Jjla 

:JaJI 

4 x A7 1 (2.5 m x 3.0 m) x (16°C - 12°C) kj 

Q = — = — = tt — ^ — t = 4.32 ...or 4.3 


R 


6.93 


m 2 x °C x hr 

kj 


hr 


• Ac-Lalll ^ 4.3 _jl.laJI 13 a _)J& (Jsjjj 
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.23 


LAuSuj 


ciUVl 1.23 

.AaAll ^Aia ^_9 .1 

\)l)*‘ cr^' u 3 lP c> cJ^' *2 

5! 

,^|^_U £jjaJl L_flJ^)*jj Jjjal QA (jfiuCL)\\ .3 

f. £ * 

CS^ -^j t> u^' 4 ij*-A <ja .4 

. £ Ij^Jl djLudljj ^ 

i 

<J^*_a L-jl ju^ .5 

*W! t$^4* -6 

^ 2.23 


CjlAUi ^ lA2kJ S-LaII ^jAjj ^JA S&X A 0J^A ^ j^J! 

/ajjJjJallj tg judflj L—Lalillj (JJdJ (j^l cAj^aII &A J] ^tAj 4 _lAl 

A]j jj£j IaJUCj t> J^ 1 ' C 5 ^ U^ ^Jii 

ai& -kl^aJ U^iS -^WV' tsA' U^' U^J*^ J^- 

j 9 AjBJalli Aj-ull ^AjJa Au^a ^jjSL) ^jt ClAjjAall 

l"\\\\ a < n! 1 Aull / ua A j 4 .UU 4 _ilkl^ll 4 a*_nIaH AjjJI j 1 \x\\ <Ja* 

V** L,S ♦♦ ♦ 'J ♦ £ ♦♦ ♦♦ ♦ ♦♦ ♦♦ ♦♦ ♦ 


** ** 
1j OJJ 


. 4 jj.ia.ll dll^lLajlj 
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Aj^aj CjLuoIjB ^-B Ajjj JaJjJa 6jAL<ill a^2J 

l^i cJ^jojI <J*l*jJI AL^aj *lj$JI .(Psychometrics) 

L_fl I jjuj A_i]Lill .xJsstLa]! ^B q . £. ij^Jl Aj^I^J djLaaLiB CIjLIxLi^a (JLaxILujIj 
. Aj^lill j AjBJqII I^JLoxJjujI ^jc- A]!1 a 1 djUaia^all t^llj 

Ajjlaj CjIuiLS iaIaa-4 3.23 

j-a; ^J] ^jLiJ (JaLqJ jA £ Aj^Jaj CljLaiLsB L^L^A ^ 

La! LbB 9 6.1& 


«-W' bb^ ^j- 2 ls*j ls'^ o 4 ^ 4 bb* ^j- 2 *1 

Jkui t)lp- (J^^A 4 W] LS^' 

cliUp £}^j) °^ A -jf. jjjuj .(t)lpJ' O-b^ 

6 <j^Ut]l dsl^^ll A A ijjalA ^B (°F) CjjI^j^-B AakjAj a^lcr 

.Ajj1a]I A a ^ ia-Lall ( ^B ( ° C (jjJjAjudLai^ AjjIaII Aa^^ljj 

A_2kp I’aI j!ia]I Alil^a-lll ^j^LIa Sjlv^. Aa^p .2 

*♦ 

£_a L_Jjj^ ^1 AjujLoiJ AliLl^aJ AJaL^J (_gjLl*-A (JjjLjIa A Jajaaj^J 

(j^alaj tjjkall JjS *lj$JI <_£>N U^j*i . jjljlf* l ogjV' <V“J 

♦♦ 

(jlS La1£j ^jjoLliA AllLsaJ ]^1 a Aja ^LaII ^jiaxJ 

cr^J *lSJ^ ‘JJ^' J^' i\s\a*. j&\ *lj$Jl 


A IjLaII Aill-saJl AakjJj AiUJl (jjp]l 


.* * 0 „ > 


AaL^Jl A 1 ^Ja^p (J^ 3 ^ O^Hj .aJ^LaII Alil^ajll \\ 


.* « 0 ^ > 


. (_j*iLlLa ^^ujolJ ^ I^LaII Aill^aJ) 5 
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£.Ia 11 4 lAjoiill * A iiuull Aj^Jayll ,3 

!^\ 4^J C^HjoLaVI e-jj^-ll j^AJ (^ill ^ a3oC>V) S-IaII jl^Lo ^A\ 

*♦ *♦ * ^ * ** ♦♦ ' ~ ^ 

4 iluull ^jc« y^xJj .IaIaj pIaILj lx, ludA uAi ^Aja. Jjiai 

^IaIaJ L_fll^. S-jjA^ %0 (j^ l^JAj9 L (j^A j 4 _}j1a A Jjudjj 

.^IaIaj ^j.x.x i a %100 

C.U11 y*ii' jl^aJI jc- J£*J ^ Sjjlajll (Jjla^i iSjjlajll .4 


4«.U1! (jjj ^a^ouj 4^ (jc. jj»jj . jUj l£A> *lj$JI y 

ji («.y ajiA if u» sj^) ipi* *'y' u 3 j yj 

7000 u CjljaiJ s-IaII ^ja Sjjj] 1 * ^ l^^vN a \ Syiil ^9 c- I aII Clj|^iLa9 

*Ujaij ^jc- Aj 9 JliS 1 jujAa^ ^ 4 _ix-a^J 1 yixjj .(^.Ia £jjJa 9 

♦♦ ' 

^IaII djLailj 9 djli-b^A J J VI j Syiilllj 

. S-IaII CjjjjJa9 (Jax 


** ** 

_LuaJ 


lA^ic. lAij <iakj <jakj .5 

<aLtA S-liLlI ^jJollJUjj ^JA yj^l Clj|^jia9 J|l L-fljl^lllj 4^)AJ IaAICt 

jl yC|LajJ 4_^Jajai ^ 1 ^Ac. <— ^l^^ jx^a^kjj . 

<Ja^j <yC> Ji 

6^2k^All 4 jKH A^Uall <_gylyaJl ^jH^aII .6 

*UII yyil yl^JI y&j t^iyi y& <_y*£j 

y ^yj' Aiiyi y] AiLbi 4 ji^j yj cJjL-i c> ^y y 

s^a.j]ij «.iyi y y^Ji ^yii • A ^ <^' 

♦♦ ♦♦ ** 

Clsl-l^jil ^ AjJaiA ^9 ^ja fiyiil ^LuUajyA]! 

A * ijJaJA ^9 ^ja c<j£yiAVl 5-J^lxJl 

.AjjjaII 
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J& I^C^lll ^L^JI .7 

Jl£joilj 14 . 7 ) £^Li*-a 1 I JaidaH dc. L_fllaJ( 

.dbJl Cy* 'kyy^ jx^aSI 


f Ij^JI AjjLj ljLujU^ UU^ a Sf 4.23 


c 4 o-a? ! ^ <jl*i CllS^C- 13 j 4 _jj C-Ll^J p|^Jl <j^!aj ^ aAi^ 

^qj dUaJada 4 dj , 4 d ^juA'vll ^j 3 du£>il 

^Jj l qU >> j . 4 .>>q-v d 9 4 -plc-j 4 _lllc- Sj|^a. *■— dUaJada 4 _}jj 
l^A ^3 (^1^*11 (JLo£jjoj ^q .4_x-ala. £-dajJ dUaJaa. ^11 ^jt 

. 4_pl*_l Sj^jaJl dLajJ Si£* pj^Jl 4_Jjiajj l**!**^ ^ , jr;, t jjj^aaJI c^l .jlc. (^JaLall 


(j£ dLskj^J -j-iC-j C^JjLdo 4 Q \"\ -v a\ 1 pl^Jl ^ualj^a. ^J3 ^aJ^Lud dbun] * 4 k'vN a 
,^Cjdc» ^j ^Jj SUaa^Jl 4 Aiall ^jjjd ^A 4*j £.|^a.V I j . L alla^o I^-Lq 

. *laJ q 


JJ 

** 


jlaj -4 ud*v jjSJ liajiaaj ^j3 ^Loj £ 1 ^jl 4jjja ) l**!**^ ^ 

4 Ja^j ^A 4-IlaJ) 4 la^jj .4_IlaJI 4Ja£j ^gjosJ Lq Aj.laj collie. ^j-aj^a* 

^JaiLoH ^3 ^jjd <*— * 1*23 lMI ^)lajl . ^jdlx^ld L 5 ^ ^ 3 ^lj 

• JaJaddll ^ic» ^Jjaili ^)-al ^a. £j!j>a .Ij^aJ 4 


*• ♦ 


AabJt 3 LW« $J^ 1 . 4.23 


^g-lLudll ^ (JjJa ^5^ 4 111 «aj]| Sj|^a. 4-2^p ^2 joj £jdjJJ 

(jj^j <j\i c^joiLojl (JjoIj 3 J& ^-r^p (jt J] I^J 9 .JaJaa-all 


.. . 4 


c LuSjj A jfldl Ad^uiV^ 4_utApl Aj^c-i 1 -lalxadl IjlA ^^3 ^AxluaJ 

(American Society of Heating, Refrigerating and Air-conditioning 

* - ji 

_Ai]iLx (jjS <_jl fjall j “Uli i ji .1 Kl-.-^ . f. J« i. i . n l lilj <j!c. J j . ^i-.' I cA^j ‘Engineers) 
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Ale. <J^ 6 V9 I 4jl9j>o JA^. .a^lc- lij^x_^ 

^-2k)«^ 72 (jJjljoaj Ail^. <liLsaJ Sjlv^. 4-2kp A3j <lil^a2] 4 \\9 * 

*♦ 

-VIA- 1.23 Jlill ^ Cul*j#i 



JsajJa^J! tj )jj du^> PP-v ^\V; ^ 1 a\\ _la^Ji (JjJa ,. ^ie. ^LaiS! I A& £jAojjj 

la-^Jl £jj) AilPadll A Ijx ^ 4-2^p ^A^. .^IaJIq (JsjojVI ^-1] 
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AjILo) j 4Aijj^)X--<i 4 Ja^. ^Jllb jVi 9 (JijaiVl 

(J^.1 .1.23 Jilll 2aj) .Aii-^Jl A lli^a2l Sjlv^. 4_2k)2 <_£ JjxaJI JaiJl 

4Jj1a^ 4-llLsaJ £)lv^. A^pj * V2 ^jLujj *Lq jLl>g Ail^. AilLsaJ S)lv^. A-2kp 
^Jbj 4 (jjlaAl) jjJlA ^£/Lj A laaj , iSf k 4_Il^J) 4 JaSJ i56 A^jj^ud 

W <*y3 aJjLJI 4\ y^ \ Jaji^k j] :A^U .1.23 Jlill ^ " ♦ " <LL1! 

.L^_ld JalaJl } 12j 4(j£jK^J( LS J~^ ^ j^*A (3>° 

** 

^! * 1 ^ 3 . 4.23 


^Loj la jli-vj 4 <jaiij 2 4 \ Aa^p ^lui ^.Ull 4 Pq‘i ^3 Jax 


JjujJ 


4_la£j ^jLaull ^Jj liSal (2^j 4 I^q 1 .I^juo&j Aj^la^]) 

4(JllLall (Jjjjuj ^Ac. 4 1.23 J<22l ^.Ull 4 Jaaj Aa^p lSj^^ . aIL^JI 

♦♦ ** 

.**>41 

JS1\ ^l^J! ^jl^l 4.4.23 

♦♦ ♦♦ 

o* C5^^' ^44? cs-^' cgjj>4' ijJ^^ <4^ 4aJ l4^J 

L5j)^ ^ Jajla^ ^jLlajj j - 4 \j\^2i 4AlLsa21 ^Ajoi ^)Laull ^Jj aII^JI 4 Ja&j 

C- l la A I ^21 u 1 U^J IIAj 4 Ijj^sj 4 JjLl2I A lpa2l JajlaA j , 2£11 

• 2.23 (_JiuJI ^)iaj| . La^J (jjalii-o tj-j-aL.i <«aj (ji ^/l <■ JaJaa. 41 a<il_)3 ^3 

<^l ^4! 5.4.23 

'i)[p- *^P p £-* 4j! 3 <4^ -4^“- ^jlc. ^j2l p 

a^Jdll c _ 12.5 pQ (JsIj IaL pfcj . I^-I^q jLolJI (Jlj Ail^Jl AliLajll 

' ♦♦ ^ 
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^ 15.0 t> J&I ±V)Zj (JJ^\ AJ 5 I 3 II ^ 

.Ja^laiJl ^Ac. A .2.23 J<S^1 i^a ljW\l 1^21 Ajj^ll 

Ajfuull 4j$lajll 6.4.23 

ijjxi 9 - Jalaa. a\\ ^ la. I aII L_ljL^Jl 4 jw/ill Aj^Jajl) Ja jl*>A £JJJ 

%100 ^ 4AiU]( ^1411 Sjip. ^ 4 - Jl ^jiVt JaaJI %10 

^ic- AxdajlLa '^^LuiSl| ^aJiill (jl .A 1 I^LaII Ai±La21 ^Ajoj (JELoJ ^lill 

• 3.23 (J^joAI ^)Jajl .JaJaa^all Ail^. ^Ac< ^jjj2j tJa^laaJl 


Mjjiajll <Uu*j 7.4.23 

£ ^ Jjj 

•Jala^dl QajV 1 L-ulajS AjJjuoj]! Aj^la >11 (_£jp^>a ^Luj £jJajJJ 

(J£judll ^)Jajl . ^j-La-llt ^Jj aIL^J) AJa^j ^a Li^s) dljali iAj^Jajll A*a_l3 Aj^IiIj 

.3.23 


^1 Ad^U-aVI A * .LaaJl Alia xiaj ^All Aj^jaJl CIAjojLjS A“> 1“>A ^ j 

♦♦ *♦ *♦ 

.Ut^o AxJjuA! ^IXudll JS <1 A^La^all djUalaa. >21 j flJJ^lill j Aj^iill >. Aj3JliS! 

0^1^^ aJIaxLujI as.21 >>q-v xq 1 l^i -v ^ 4.23 (J^juilt 

A“> 1“>A ^ JLaxJjoil mn) AjI V] cAlLaVI d^J Aj^Jaj ClAjoaLlS JLaxJjaj) 

. lj£^ua dill /jlS Lal£ A^x^a^Jj 
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isS^ A ~3 ^ ■■ 1 3.23 



c 












AilLsa^H Cl±jl£ Icj L)^ ^)jCliLa La * AJLuid 


** ^ 


(j^Lojj a ! j!ia]I <Li^aj]l £)lv^. 4_2kp tiijlSj cciiA^c^ 4_2kp 75 Ail^Jl 

»* ** 

Wp 60 


5.23 (J£juo 1! ^3 (jjn2l Aj^jaj dlLuiljS .a <_J»axjjaij 


L^. < lull 

** 


1 



SjJ* ua C3 J^ A>q 1 lJ^ 4 AJjLq!Lq ^Ji^iaj CjUaJaa. ^ 

1 1 4 qV^-v ^ CLltllA l^IiX jja 9 , ^1 dA LiLiA. ^ , gj A-^jAaH ^aji]i , ..-: 

(J£Lqj (^cll la^Jl CC^. 4 Ja^j CjC^I ,JjVt 6 .1 

*♦ ♦* ♦♦ ^ 

CC^. ^aJ . CIajI^C ^.9 4 _ 2 kjC 75 ^jLo)J 4 lldadll ^_2kjC 

(jjLoJ .^_2k)C 60 (j£ 3^022 ,d]l 5 J jIiaII ALdaJl Sjlv^. 4 _ 2 k)d la^JI 

♦* ♦♦ 

. “UL 2 I A Jaflj il->-v U ^Jalaj A Ja&j 

<^a jjSj 12 .SlJa %40 ^21 ajjL jll ii. jja <JUI ^ .2 
Jaji-Li. 3 *?.j ^ 3 fr ^1 1 >k ij .%50 J %40 (jJJ AWill <JjLjll 

.%43 -j ^ a 2 I o 2 b (jiilA tlw 




lu: , 2 ] aJ 12 ! A l-i a*' (j a jluLllI j ^ ' Lsaai t(_£- 2 i A ]aflj Ij Ia 2 .3 


50 CP rAJa J£ a-jSJIj .ij±\\ A±&J J~\«W aJjM' 

^Jj ^Jj LlilSi c^)^j iSj}'^ * j *4 

^Lall t>jiA 0.0078 a a c^i L_fljjaj a j!c>j ^aLaill 

^ *j±A 

( \^ <iaaj / (^J‘ \~\aW CjC^j (C)^jj .5 

^ tP ♦♦ ** 

jlj^i jaJ ^ic.) j^'j t5^^' L^) CSjb^' Jjia 

<( JSj! ^Cji^pji (_gj ja. 21 ^lwi ca ii {A . Wo^ii Ja yjaaJl 
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fiviill Wj 2 7 Ia^J L_fl jjui ,.1iS! 4 ^ualjj 

♦* « 


♦♦ 


JS ^k. j-laJj kjki. 4-k^'jJ J 

a^A 13.7 j 13.6 (jUa^Jl LaAj 6 aJL^JI 42aaj 
J U^JJ l>° <5kJI <Lkj £2^a ^^Jc. s-ljjj 

• t > ^ ^ 13.6 (5jku g?^' 4 jjj£1I 
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AibaJl A IjtrOjll 

aJLuoaI] A-JjJa^j 1 “ it iuil 1^ JmJn'vo 5.23 


£ j^-11 LJ^\ 3 ^ (_5^ djjjjillil bja-jl £ Ij^JI AjjJaj L " ^ JaJaa. ^ (J^oxlljaU j 

(Jjjj jl Aj]j c flLuiaJ 5! ^ joLj 9! 1 ^ 


AiLljaill 5 -HjolaII p|^_U jl^Lo Lq iAJLula 

(60 a I^LaSI aIiI^II a-t^p <75 Ail-^ll Aip^a2l 

Wp 90 J±*. 


£ 4 


a±L i Jl JjVI yiaJI t> <il>3ll AiL^j 0 Ujl VjI ^ :JaJI 
Jjjitj ^a^c. aIL^JI &JA ^J] Sjj^. ^ilj^a] jjlajj . A-ljlilH aIL^JI 

(J ^Ja ^Ic. J jV I <j-o ^j-LajIl ^Jj AjjIjII aII^J) <JaSJ £jaj i^Ji^lajll AjjoiJ 
Ail^Jl Alll^ll Ja^. la^JI l^A ^Jatajj lllAJ ^3^ AjjJa^SI 

(j£judH ^jlajl .Ajjtill aII-^JI A Ja&j -lie. ^aJ3 Ipl ^aJ <L2kp 90 

.6.23 


:^jb a^jUII ^jSII 


•iJl ^jOaj^j ajjJ. i^j 30.0 - <_£jl>^' 


.fijiill Lo^i 14.05 — ^c-pll .^^11 

♦♦ * 

.%27 = <j#«ull <Jajll 

. CjjI^jj^- 9 Aa^p 49 = A laSJ 


. aj nil Sjjj] 0.0076 — Ajjiajll Aajaij 


.cjjJj^i 65 - aJJJI aJJJII ojJ. 


526 



^ ^ ^JLolaII ^lill C^lllj 0jtliH 6 1 a ^jjl£ 

^lij C - AJjuj ^Jjud L_fljjaJ ^Jl^iaj CliLaaLlil ^ ^9 A IiiaII 

^)jij ^^9 tdJj ^jiaxj 


*AsSM 5.23 


9 ! 4-^P ^ <lnH (Jj.Wi\ AjiSJall (_]><« 


** ** 

IxjjJ 


^Ic* ^Loj^Ul AjBJliSI ^)1^Lq AaIxJj - \\aW dAc-l^jJa ^jc- 

(J^3Jj Jc J 4 ^^cJj. . (Jja-^L^Q q! ClAjjjJ^ la^j ^g, I iaII (JL&xliuJ 

.^iu'l (jj^uaul) Aj^Illtj C^jLkll Jj <J>a 

^gjj 4-^.1^. *Lo J tClA^lLa]) (j3^ (J-QJljjajj J LaJSj 


^lj*U jSU^ 5-Li*lLauJl ^jIaaH LqI . l^-ilj ^Q-3 ^jjSj V jt 4 <LujJa 

CljjjUJjj cl^jaiijj ClAjjjd^Jt UijJ ^glllt 5 -Jjiajlt J^Jal i > 

•t5^' UJ^j J CS^' t)^' 
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6.23 


o' ^£>4 O^JJ -cs^f*" yf- «-W' AlP^ </* 

^)Jal (^J^axlloLj 9 ^Jajoil^J j\ e! l - IJjudJ 

l 5^' «W' t> ^ ^ *W' U^ '^] 6)1p^' ^j- 2 u ^v j ^>k^' 

(Ja*_a JA^JJj ,^2kjl^. A (Ajljlxll ^jC- <jJalxIlx.x)^U 9 (_5^ 

lij c^juolj^l LojBj Ig ±^n!\j£*\ ^jj£Ij (_$J* 1 

♦♦ ** 

^pa^)C.!)U L_fll£ (jl£ C&AjV^H <J^Ja^]l ^|}V Ja*_a <jl£ 


CjLujIjB ^*>^*>^ ^ (jL<lXJjaj| £.1^,1 ^ Wq^\1 !a& (J^JtlludJ cJj jjoj 

£j-jla^ ^j>q &AjV^H Aj^Jaj]) .^lal 5_3^lJl AaaS* jjA&] ^JjJaj 

c_jjl^Ji AjA^j tAlllaiB 4^^.1 ^)ia^)C-V ^-LqjLLouJI ^jLiaII L oiB Lol 

10 ^gjJaJJj .(J^oUtll <AUj ^Ac« ii,JV ^4iA i jjj c^LloAI ^-liJl 

^0 c<ail^<Jl (AjIjIjj^JI 1 A^lllaJ ^jAlUl 5-Jijiaj]l ^jB 

.aJ^\ 


1 juojl^lLa Ll^jJ 4 Uiys 4")^ ‘cr^4l Jj ^jlk *'j& JU-jj o^. 

AjuUill ^j|^lall ^A^Jj djjjljj IjAj LS^ 0 Aak^oj 

. ^ i±a\\ (J>qI^ uJa <Lcj)j>a Sjjit x^a (AjL^AB ^)JC< £. I^JI (Jl^Aj (Alii ^ lA^lil 

(^JjLloII ^3 (J^Llq (JLoxilui I ^a> <_£>■' 4i£)L <x>jj 

** ♦♦ ** ♦♦ 

^Jill Aj^jlJl JjjlLq ^j^alajj tAllAjj AjBAII *^)L)^ 

(AjV*^-^ c_all^Aj .AjBAIII <>aj!)Ul cJbjj (Aj^LuII ^jc- 

l4 ^-v ^ j Jl \\ c_a!)ilklj cijljljj^Jl ^)jUa^J ^Loj^Ul a A *. alt 
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9 C£.IaI 1 4iL^)laj 4_LAa J^\ c ^ IiaII ^ A >jiaiA 9 

•CS-^' LS* 

j^AJj ^=Lx-sa|^^. ^jjiu e-j^JI ^9 <lllalA jjj IaA1c« 

(j3jj^)i]l ^)3jJ j <j£J AjA^Iii ^)1 aLq A}A 


*♦ 


4A» jjajiJi jjj ^Kll <_£jIA' csA^'j 4A4 (Jj^> A ^44' 

♦♦ ** ♦♦ 

.AjjJaj]! jji. jdl Qi^pUl j frtjA' j'-^° t4 


s-IaII ^ja S^iil 2.0 jj'v/il ^)1 aLg La lAJLuu-a 


** 

CJJ 


lgA}^_9 4^k)A 55 ^jIjojJ 4_a9 AjI^IaII pj^Jl S)lp* / A4 (jAx>> <C.LoiH 

*W' yA Apj ‘(4 j 4 4244) AA4 48 j (Ail?. 4244) 

?A4l4 Ap 35 j 40 okj^ u4?l4l c^J^' 


^ja ^jaa^. ^aJ5 4 JLaaH gAA (J^ixllxjdj L_fljjaJ I 
Aj ^x-sajJj I A^. Ai9a 1.23 (JjA^Jl (Jja (JjA^. pLuAj (jj . ^jjali^A e-jy^ 

.^y]l IaA ^ja (JjIjoia 


.Aj^yill ^JLoia] c.!^JI 4_jjiaj AjlujUa AjULij 1.23 Jj^il 


JjiJt 

£jlaJ! <J 

Jiljfl 4 

AjAaLAJI 

♦♦ 


40 

55 

(°F) Sib? 411-4 


35 

48 

(°F) 41 jL. 4114 

0.0026 

0.0028 

0.0054 

(lb H 2 0/Ib of air) 4 A) 

6.0 

13.0 

19.00 

(BTU/Ib) l£jA clA 1 


12.65 

13.1 

(ft 3 /Ib of air) ^ y y^ 
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g?jb=2l ^ * W' -^4^ Vj! (_)<a*iau 

• 1.23 Jj^=2' ^ ^ t5^' 

^»j2l (JC. bLlis 4 qV^-v ^ q ^4.23 J< k 21 (3^ 4 Q**i xjd ^ ^»j2l kOd A 

£ £ 

<jl L-L^J ill L_flJjilltj Aj^illlq AjaJilll ^jujJU^a] t 4_i*_A^Jt 

** ♦♦ ♦♦ 

JjLouJI c 4^122 ^ 


LaU 


U£ C5^' gL>l>^' 4^4' AjjJajll ^3ja ^ AjjIjII sjJaiJI 

l3JJ^ ^2 * 1.23 <J aA^Jl g-i ^jtL<uaH (jljiA 9 <3^.121 

. U& t^-il] 3^.1^. 


.^-Jjia^ll ^)3al <aj!)U 1 4*a^liillj SjALg 4_lo£ AjA^j <2121 6 jJa^JI j 

cA 4_!_AlA ^laja Jjj Jj^a]| ^ SjjLjll jjijj] 4_*>^' e.lj$J' 4-^ -iiaJJj 
«.Ij$JI squill ^ ^La s^jlJ 0.0026 3 (_£jLauill 1 0 >a]l 

uA' V^L4- *W' ^ iwA <-£ u' 

0.0026 ^jIjojJ 4 ^1Ac2 4_ia£ ^j^aLx-sali^l ,2c. SolS <2221 

*♦ ■ 

^1 C$.121 i^a A ja)^C>V) 4_ia21 $.1^2 S\j 2 Cllx-22 IaIj .£>2 

2.0 (_5jLujj l$2V)] c . *121 ciul£j cS^J 0.0026 

♦♦ ** ♦♦ 

j^ujpUl *1*11 2Lu£ c^il£ tifiUI 


. /lb\ lib air 

I I — 

Vhr / 0.0026 lb water 1 hr 


x — = 769.23 ...or 770 - 

hr 
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S^lil 770 4 _aj ^-flj^lalt aiA Aic- 

AjjJajll (> s^J 2.0 AJIjV (jjj-alt J] gr^>^' *W' t> 

. ^LaII ^ aI^x \\ A_1a£JI ^aJAJ s-t^Jt (jt (j^ajjjslj i^C-Loilt 


lllaJJ tiAj cVjt ^LaI) ^jl L- 4(JjLaill s-LaII e-tj^Jt ^ysLlAJ q\ cJ^Sj 

jli c^Lklt li^l LS i^\ ^ ^Ui C5^i ^Liaj .Ilia 


^jujJ 


(Jj^lt (J\ a»*UjAj 6^ jQQ^^l fijt^Jt 4_1 a£ ^ hA\ Sjt^. ^ l lx ia ^Jj 

.^■jUJI (ji frlj^ll l$jIp^' lsjj^'j Ji.1^11 ^ *lj$ll l$j1p^' csi^-oM aw 

W « ♦* « ** 

‘iw^ ; 4 i '-^>? ^jLp- o-^j 19.0 Ji.1^11 ^ ajb^l' <jj'- u w 

« ♦* ** 

‘^w'-l a i>? ^j;Ip- ®-^J 13.0 ^)UJI ^ ^jIpJI LSj^iS 

<^_fl jjoj Sjj^Jt ^ja <_ia£JI g^Aj ,4_ijUaJ^J djl^j 6.0 (JL^lt 

405 <jl Ua.j J3j .Ajj^Ij £jUJI Jl JjjLlJI eljfrll SjjJ JS £_A £-OaJ 

^ aJjlJI AjjLjII -Sjlal AC.LJI c> s>j 2 770 Jjjij J] 4^.1^. 

(jc. ^Ult (jjjtv^lt (jjjLoiJ til • / — jjaII 

' ** *♦ 1 


j /BTU\ lb air 6.0 BTU „ BTU 

Loss ( -^-J = 770 - T — x tt— — = 4,620 or 4,600 


V hr 


hr 


1 lb air 


hr 


A_ijUaJ^J 4,600 IiaII cJijj lJjjjoj t^j^alt a^A jAi^ 

J] ^Ui ^ 


.Aijfi^lt ^9 L-Ix^aII ^^£11j ^j^Sj 6 J a CAjujUaj a^lcr <j^2ilt ^j|^a xjj^j j 

Jj^oi]l la aa?4? •<*?■=“ ^'-^j ts^j aJu^' ^'-^j s '^>j 


laiouJ Ia^JC- 9 . Sj^Jt ^JjJaj L»L»^ ^ ^,;i fi^jt^lt al-^lll ^ It aJ3 (JIaxJjoiIj 

♦♦ ♦♦ ’ 1 


532 



• \ g^A^J ii^I! ^j>o Aj^lJl A_^j^o 

^J] ^)Lkll pj^Jl A^j^Jl Cl±jl£ I jl c 

q\ ^jt ^Jj l^laj j . ^_2kjl^J) plj^_l] (j-GJtjjaj) ((J^l^ll 

£ 

^jjJa fi^lj!Lall Aj^Iaj]l jj^nl <C.LaiH S^lil 770 (_5jljaiJ e-j^Jl ^jj^k 
770 L > x Ja J A^Lalll ^9 l_1x^a 11 jU 4^_n^]l 

:«lj^ll (^c-jill Ac.LA\ ^ i>jJ 


V, 


Fan 


ft 3 \ lb air ft 3 ft 3 

= 770— — x 13.1 , ,. . = 10,087 or 10,000 


hr 


hr 


1 lb air 


hr 


^jlujj A Jjfrill ^glc. sj^La Cllli ia^C. £-jl^a jl ^Jl Amj 

(_jx oJjl^ll Jjla] 4_ialS jjSjj] A£.Lu 1I _3 (_Ut£-a j»-S3 10,000 

♦♦ l 


•C5^ 


4 CIlqIj Lq AiLlSJ AiLljaill aJLouJI 2 Jjjgi ^ *\\ ^)ilxJ 

C-lais Sj-li*a3 &Aa] 1,4 Aj . OJ*^ A-^^ A jJajjLall 4_i2kjlkll ; 


^jdij Cliljj (jjoilj t ^|^UjujIj A-r^p 

V^\ . ^ Ixjlu V jj 11 j C - AJjudJ bjajl (J^IjlJ (Jjk-sa^Jj t l^J^Ludj 

4 A y"\ x nV ) ^Jc, SplS Juplll J Aj^lltj 4^ V*'\1 CjLq tjlaLo Jj£j ^jl L-L^J 

4_i^kjl^Jlj 4 (J^IajII ^Ac. sptS (jj£j ^jl j tdjjjjjtiill 

.AjjIj Adlklj Alu , Jc. JaliiJt Adiu liJaJ 

♦ ♦♦ ♦♦ ♦ 1^*3 ♦♦ ♦ 
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<^* 1 ! 7.23 


jj 4L» I*. J-A 2 x £ L_Lii£jj AjaJolt (J-a* 


♦* *♦ 
it OJJ 


- 1ia1\ Ajjx^q ^Ic- ^ Q ' v " A^aj^UI c 9! AjfiJoljj 


.ojl^J! Ajjtj-# 


* ♦♦ 

^ fV . ^ *33- 


1 ia]| (_J^lj < 1 ij (J 1. «aalj ^^ill Cjjjjjull A-iLaC-j 


<LU 4 b 


±Heat = Total heat gain (H G ) — Total heat loss (H L ) 


^jjll ja (Total Heat Gain) j ^ (±Heat) c: 

.<J£1I 4ill j* heat loss Total j c 5 jIp^' 

♦♦ ** ♦♦ ** 

( 1 ) ^ 9 ^ u' Aj_j^I 4 j^Ij Aaj 

Jbjjj t"+" A-^a jj£j Ajj|>« u] J\ ‘c 5 jIp^' Aiill jjSI 

♦♦ ♦♦ 

CSjWj ‘cSjb^' Aiill c£iG^ c 5 jb^' ( 2 ) .AltaJI a^A ^ o;ip- 

( 3 ) .AlLlj ^ IiaII ^AlJj c^ix-sall 

C> cSjb^' ^ 


i)b^ : L 5 A 

djlilj^aJl L_flJjJaJj . j J^dlSj cClllj) j-pJI tA-JVl 


i ^tLjou]! x^a j (Jjjs ^illl cAJVl d 

dj )3 (j^LaVl <±AJ ^J] 

J^xlixjjjj -4 .>>q-v \*W dll 3 dlL ^Jj 4 _illx_H 
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Ig-Lc-lLas CLbua3 jj .33 3 .^1^1] Cllljj^ JA£> JISSjI L L^ajl 

. (j^AjoJl Wo^ti <liJI 

AjjoJl UtJJ .333 j*l ^ijj (J>o[^*-!l a^A (_£.3 jJj 

^j|pJI csjIuli ^ c^jIp- uj'jj ti^ilj -j^J' 'iilp- ^AjAs 

^jc. dAc. I u >>\1 " ; c<JVl ClAjjj-iaJl A 

♦♦ 

±Heat w = (Animal heat + Mechanical heat) 

— (Heat flow + Ventilation) 

23^' lsjAj “- cAj •«-'^' cA bb^' A 3 A <s* ±Heat w 

^S^Wj <J^\ CjVV' i-lhljjaJI s;(p. cgjb^' 

±Heat s = (Animal heat + Mechanical heat + Heat flow) 

— (Ventilation) 


Ajltill “ULoiaII j .i ajj^all ;hHeat s Cl 


.Li^k 


(^JjC-lLc C-lLoA S l A A . £ ^ 1±A 0 C-jLud^ djls- 

. CljljLud^J i fi.3A ^3 >'■ LXjujV S 


^_pUaj^]l ,3*1^. : AiLu^4 

^lijjt ^jLoijj cLo^S 60.0 j t-^^3 30.0 ^jIjjLoij IaI^xj <-n2 4 ac-LuJ) 

150.0 (jjjljaij l^-ia AdAjabG •iU C cil« ^jjjj *JjSt 8.0 (nb^ 

♦* ♦♦ *♦ ' 


4^1.33) 6.6 J ^»l«33l 3.0 I'Qg \ a 1.3xJ ^)Jj Urfoll (jljlj -l^Jj .S^2 

^ AH isljj ^ic. ’O^] 1*0 ^jAojj a£Lqjoij 

djli2 a \\\a .LiA 42.0 5 Liu] 24.0 (jLjLau lg \* l^u 

dliljAL J (djLudjj 8.0 (^^jLaU Ifria ASLqjuJ ^ Q ~Q^ AjLudJ^. 

♦♦ ** 
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£a 34 ) ^/g (jp jLajj A A^ila c aLaiSl 9 * <* Q ^ 

j^i^nj . dslij] 6.0 I^J^Lojuj AsIj£ 1I 4 ia A^jlc- L_fll2l 

Jaju q tJal e 100 . rcLujj l^la A C»l Wu^l A^Aj4a ^JjLx-saA 9 olj^l 

Ia^ i-q JS Ac-UaiLoal (Jilj 5 4^jJl dAc-Lui 10 

A C>1 laiLool Aj^Loj j c^ajJt (_5^ AiLiSJ 30 3^1 axJj ^jLk 




5 . ^jJl , gi djlc*Luj ^jaa^. JajUj (jl (_£jLojJ I^Aa 

*WI i)b^ L$J^ ^jlp^ ^j4i ^ c_fli^ill 3j* AjajaJI 

*♦ 

®j!p- liL?'-As -<5j>-* 5JaXi ^ fjSJj • ( _ ? ^)UJI 

60 A Alil^aill £)lv^. A^lO (_£jl juAj c Clljl^j\^-3 A^k)^ 70 Ail^JI Alil*a2l 

♦* 

34 j 40 (J^IaII (_5jLujjj cjrjLkll ^ a^j^ 

♦♦ ** ♦♦ 

^1^11 Alili IaA AjjlpJI AjjIja]) AjA^lil ii aj 3 ^Jj A^.1^. <aj 

♦♦ ** 

lSjIp^' Jaall gSjl^J -t5^' L5jb^' tal . LS &\ 

^)UJI J] c5ji>=^' <Ja^' Pjali* «-^' l -sjj^> cs^ t5 K3l 


^Ludll ^SJlIII AljLtA ■lAAill 


ja^jj .A_il] ci^-^ $1 ^ IiaII ^ja ^jLkll Aj. wM 

CjUj£» <>» (jjS» l£ JJC- lSjLp^' jjaill £-»».j t r J '- uia ^ gr^}' C?jIp^' 
^_lc» aILolaII fi^A 4 q ll A. a\\ R (JaJjuL .Aj Ajk-sal^. R J AajS \\aW 

^j-sadlaj ^j£aJj .AjjJaj^lj c kLoill j jjll j Aj^aLiJl 

^j\j C5^i L^Hj cIjIajW a\\ ^Ludjlj z l 1 

(J J-1^31 ^JAjJaJJ ^j| MN) iAjjl^Jl AajILoIIj 3^ J A^UaI] 

^sjujj Jl^a!! ^ja ^jl tilli L-fll jJaJ .2.23 (Jj^^ . Ja) jjlI) a^-1 ^AaC-I 
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Lqjojj ^3 UjI V] .22 JliLall ^)\j^ is^ 0 ^^3^^ 

. £}* ^)l * k ^ ^j>q c ilLu ^g. I iaII ClAjj£^a ^ja ^jj^a (J^ (jV JtLoll 


(J^JlaSI (JL^xlLoalj 


(2 = 


Ax AT 


A j c Ax^LuJl ^gi ^_uUaj ^21 Jjajull Q cl u^> 

♦♦ ** 

(^)aJt AT* 9 lg Jud^j R *L<u3 tgJj SjCLo cA^LauJl 

u£- Vj^ ^ R j 4Cjjl$jj$i <^j^11j 'i;iL> cJ^' bb^ J^J 2 

cr^' 

.^uaSI CjIjj£o _jic. (jfljaSI <lLai^ Ja. 2.23 Jj^il 


Q(BTU/hr) 

A7(°F) 

(ft 2 ) ^LuwJI 

US1\ R 

ui^t 

5215.68 

30 

1330 

7.65 

Idil Vigil (jjA 

2307.69 

30 

70 

0.91 

Iflljjil 

648.64 

30 

40 

1.85 


2657.48 

30 

1800 

20.32 

L_flijal]| 

2432.43 

30 

* 

00 

0 

2.22 



13,261.93 = (Qt) ^ISll ytjl^Jl JisJI 

. IgU^Lui^ ^ja S/ «1 j jj-lLa C^Ja^Lill laJ^Q (J^iJijjual * 

cgjipJ! -^' ub ^j- 2 30 L5jL-y Sj[pJl 4^p (jj3 j\ J] l^>j 

3^)11 t. iui^ c •A^Lmll .A 13,262 l 5jl**3 C5^' 

* ♦♦ ** ♦♦ 

: Jtil! j^ll 
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0.17 


: jl^aJ! 

6.8 

CliLli] 


0.68 

C5 U.2I 5. ^.Luac. 


7.65 

jljaJl SJS1I R 

>y * •* ** 


0.17 

c5 J2kjUJI S-l2lC- 

rialjill 

0.06 



0.68 

C5 lkWI e-LudC. 


0.91 

ialjili aJSII R 


0.17 



1.00 

(. lAaJl 


0.68 

5-LuaC. 


1.85 

SJS1I R ^ 
• * •* ** 


0.68 

^1^.1 All £.1^11 e-LudC. 


19.00 

6 lg."l5Lajq; 


0.47 

A AiLia 

•* * * 


20.32 

. iLll SJS1I R k*Sk 

** •* 


2.22 


=W^ 
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: ljL^Luia!) 


+ C5 ilaJlj ^aIaVI A^Laui^ — a^LouJI 

^.LoIA + istjjll A^Luoa) — 

A(ft 2 ) = [(8.00 ft x 30.0 ft x 2) + (8.00 ft x 60.0 ft x 2)] - 

(70.0 ft 2 + 40.0 ft 2 ) 

A (ft 2 ) = 1,440 ft 2 - 110 ft 2 = 1,330 ft 2 

X X = A^LolaII 



4(ft 2 ) = [(24.0 in x 42) x 10] x 


lft 2 
144 in 2 


= 70ft 2 


X X — A^LoiaII 



4(ft 2 ) = 3.0 ft X 6.6 ft X 2 
= 39.6 or 40 ft 2 
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A(ft 2 ) = 60.0 ft x 30.0 ft = 1,800 ft 2 



2 ^ J "I" 2 ^ ^ ^ ' 

Perimeter^ ft) = (60.0 x 2) + (30.0 x 2) 

= 180 ft 


: cr^' <3^ 


Qt Qw all "f Vwindow 4" (?door 4" (feeding 4" Q floor 


1330 x 30.0 i 70.0 x 30.0 ( 40.0 X 30.0 ( 1800 X 30.0 
7^65 + 091 + L85 + 20.32 

i 180 X 30.0 
+ 2^22 


= 5,215.68 + 2,307.69 + 648.64 + 2,657.48 + 2,432.43 

BTU 

= 13,261.92 ... or 13,300 - — 

hr 


( p ox cs4^' C > ^i3V JkcAj Jail I 

“k^kj ^k? skk d^*^' d^-'dl S)l>a- 

• 3.23 JjJaJl jJajl .dj$ll 
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.^JLoiaI] CjLujlja djblij 3.23 


Jj 41 ' 

^jlaJ! J> 

Jilall <> 

«• 


40 

70 

(°F) AiU a£l1 


34 

60 

(°F) AjjlxaA^ 

0.0062 

0.0026 

0.0088 

(lb/lb ) 5 jjLj 

13.5 

12.5 

26.0 

(BTU/lb) lsjLp- ijJ^ 


12.6 

13.6 

(ft 3 /lb) f** 


(J^3LA jU lil .A-JjujLq ^Ij^V ^9 ^g. IiaII (JaX 


JjuJJ 


jl*J *j 2 ^^Ic. 10 (3*1*11 Lgjia-J .CjUljjaJI l^Vn 3i]| frUll jULj Aoalj 

* ** ♦♦ 

^Aj cA_ail^<Jl daljl L oAjJjj ^jaIUI 4 _lo£ l^Laxjjgat 

•^jjl'j ujjll (jr 1c- 


o^aj 3_Jj ■ ^jxttll ^3 ■*!' f-Lall 4_La£ -iLi-llj l^jl tAjj^jll (J^a-a \' lalj 


331*11 


:^jU 11 Uill *U3I a^ jjSj 


HoO 


lb 

hr. 


0.219 


lb H 2 0 

hr 


Cows 


x 200 cows = 43.8 


lb H 2 0 

hr 


3 Q,v '* . A^-Luill ^a c U o^±il 43. 8 A^ojUl c * ^~2* a ia8 Vi ixj aa^. 

UP* l g l *■ ^alal 3j$ll *^)JlJ (j£J A_La£ c^lli 

Ujl (jl l^Jjal IVj .Igll;] t -r L H LS^' H tjUl 

£ 

lJjjjoi ^5^1 pLoll A_lo£ jli 4^g_n^ll ^ Aiia> %100 u* 

CJL>^ ^-1 


»• 

JOl^ 
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(_]£] e.La 0.0062 •‘Uual! oik (jl (jJJJJ 3.23 (Jj.laJ! (j-a 

4o*£ ^jLujj * >'<<■*■ S^juI 


lb 


1 lb air 


43.8 lb water 


air 


hr/ 0.0062 lb water 


x 


= 7,064.51 ... or 7,060 


hr 

lb air 
hr 


£ if 


C - \\ jua^. (J^^a J ^Jjk-sal ^jl .Axj 

Sj^Lq $- 1^11 *Llq£ c -JjjJaJ c^lli L 3 ^J ^jC- 

l> •yr?-j'-^Ls gA*-'-^' *'jA' tib 2 - Lr^ U£ Lft>^9 t^c-luiJI ^ o^ulllj 

(jA &u 2 13.5 4 a^A ^jlaij < 3.23 

♦♦ 

:Aj_j£jJI ^jc. Jiflili (jj^J lillijj 


heat loss 


ven 


BTU\ lb air BTU 

= 7060— — x 13.5 


hr 


hr 


= 95,310 or 95,300 


BTU 

hr 


lb air 


JS3 ^.Is-a ^ ' aiiall (Ja*» 


Jail! "I" (jajoll ^jc. ^aall <J^a-a ~^X\I _iaa]| 


CP 


/BTU\ BTU BTU 

Total loss ( — — ) = 13,300 — 1- 95,300 — — 

V hr / hr hr 

BTU 

= 108,600- — 

hr 
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t)ip> y?A 'i)[p^\ I ’■£!*-! jSa. :<£;i>^t 

.10 (3^1^11 3^1 uijj aJVI djjjjg'V'ill 


cjUljjaJI + ajIVI ijj*. - (5j[pJI ^vpl' 


:5JVI 


Cll\£^a-all ^ > «a^ll — ‘ " 'jj„'^ 


watt BTU 

Lights Heat = 9 lights x 100; — — x 3.4 — 

light watt -hr 

BTU 
= 3060- — 
hr 


hp \ 

Motors Heat = I 2 motors x 0.33 

motor/ 

+ 1 10 motors x 0.25 — — ) 

motor/ 

hp — hr hp — hr 
= I 0.66-^ +2.5 


x 4,000 


day 

BTU 


day 


hp — hr 


hp — hr BTU 

= 3.16 — X 4,000 


day 


hp — hr 


= 12,640 


BTU 

day 
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Mechanical heat = 3,060 + 12,640 BTU 


day 


day 


= 15,700 


BTU 

day 


tdUljjall Sji 


Animal heat 


BTU 
hr 


= 70,800 


354 BTU 

hr 

cow 

BTU 


x 200 cows 


hr 




BTU BTU 

Heat gain = 15700 — 1- 70,800 


= 86,500 


hr 
BTU 
hr 


hr 


C-jL. 1 ‘ ' A-aj AJ' dlLa ^L t-xill » y 


1 5^' Cijlpl' - cs^' <JL>l>=d' 


/BTU 
±Heat — — 
\ hr 


j = Total heat gain — Total heat loss 


BTU BTU BTU 

= 86,500 108,600 - — = -22,100 


hr 


hr 


hr 
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Ja'i y cSjipJI ^L>]' u' C5^j t>lp^ ^jj 1 ^ 

^ IiaII 2^^ ^jlaidlj 4dllc (Jj^a^J boClc-j . bbCaii ^IlA 


<LllUaJ^J SCa. j 22100 4-^.La. Adj cAlLauJl gCA ^J 3 9 . tacj 2 Icj 

♦♦ * 

CjUjJ C. L^aJJ a .^\\ A W 2S(C AHjIj Sjl^ ^ikjC iS^ 0 ^UaJ] <C.Loi 2^ 

(jjjjlj Luiil Caill j 0J^1I j i'^yi^iA dibajlaLo I^jLj dAljj-iaJl ^)jUa^. 

2^211 dilSj^Q cU- d lljuda> 4 4 JLola ]1 adb ^J3j .41121 


fj^' cs^ ^La- 2 30 u^-a*j ^jjlaJ' JaUll ^j=^> (jSl -^j1>^'j 

2 jxAa boj ?2 a *2 ^ *£> slihl iSj^- lit 4_Aj2^ IcboB - biQA 

C^.1 ^ya CJjjajj 2j— ji 4 2**^ C^ 0 *— sijoill ^y\jA ^jlaxJ L_fllajl 


fSjlLJI 

♦♦ 

f IjfSI uiuD 8.23 

Sj[pJI A^p tyic. iiUaJl ^UJI ^Ijjt t>a»J (jj^ ^ 

djlakj^j dilailL&II dAil I ajIjj (2^^ 4_LaSa -4 iftdsf 1 

^Jc. JaliaJl iS^ 0 ^"L9£"21 ^aUal SjCLo JjjL^jj C 5 l Aj4C-j <A2kjlSJl 

dilajS^ 2 ax 2jujj aCA ^j9 j . 


dA nsj Cl bt'wn 


I C£S . £ 1 L qjjCA 4x- ^ILq SjjjS ^2al CIAaxJjojI 4 Udjjlj 
L- la. JUJJ 4 illl J CjjilA j 4ClAjUud ^AC- Cj 121 jLV 1 S-bo £Cjdaj 4 C-lLaJl 
2baaCLujli .SC ••■ W ^ dlllS ^j! jiaA cdlj S* US tji] .<>ajil C^J t_±jjljl jjfr 

4 ^cj 121 s-ball ^aldlJl L-La^j <jl V] 4 Cj^jIiI! ^yA cljj CilaJl 

~ ^ 

(^)-o ^)2jbi4l .^jiskSU j aa ■ ■' ^ L— la^Jj 
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li] Wqq (JUl3 ^.3 y \\ j AjjjjII Lot 

. LnjaiJ AjjJa^ll 

4 iL&C. Aj^Jdltj .^JVl A^)±J1 (JLqjAjoj 1 L A^aS j 3 4^ajJl Lol 

A^}ii]l 4 * 1^-11 c ^j«Sj C(j^kl ^J] &jLa (JSj 

u' cA? *W' c^i <-^-'- 2 ls* *W' t> 


• AjjI^. 4_2^p (JA ^j>>Q-vi 4_2kjJ S^Lg Sjll L_fl IJJUd (JJoIAL 

ci^ HjoiJj . ^J] (jiAlj 4 Alii (Jj^aa^J LoAiC-j 

AjIsj^q J clfc^ L5^ ^)i jJ ^Jajoi pl^Jl AjIsj^q ^jiaxJ 

^Aa-W) S-t^JI ^jjj jjAj S^La <Jajuj[^J Sjj^aJt (JSdlj j JY)^a CliiA (jjjal 
(J^ll £jLq *La, j^a J)lc- AjjaJ idj lx x^all Cllij£*ll <_5^J • C5 ^j'-=J' «-W'j 


(C)j .btjLoj (jj^j (jt fijKaJl (JSj S^LJ 4Suj£1I Aj12j£-a 11 tSjUall 

** ^r 

.4Jl ^ A^jh i2 A+jJ )! I cjbj^l 7.23 Jiil! 



.yi -^jfi ^ >1=^ 7.23 
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UJ£>^' yA? J|)j ‘4.JV1 <ki ^ 

]-»» jJa JaC-l jJall /Uljj . jj^ja j^l , kc. «j IaAjAaJj l^lLojjj tS^lc- 

ll }&a\\ ^ac- £jIa] 1 tillj ^}aJ IaAIc-j .l^-lai-jJa A^illl £^Ia £j|^. 4_2kjJ g 

jc. AajUII SjlpJlj ijLiJI JJC. Iajjjx (jja. I^jIoj ^1 SjIpJI Jflljj 
^aJAJ CJJ^ ^jl-iJl ^3 (. Sl1£a]1 £jAojJ IaI . iJaiuAaH 

IaA1c.j .(JjLuj ^J] A^}il]l £^Ia (Jj^J J] fi^AC- ^}AJ ^a! 1 ^2kjLk]| 

** ♦♦ 

lg ]^9 1>I /J>|Q-V JJ c 1A \\ ^Jj JAaIII ^Loj^a ^AC- 4 _]j\juJ! AjjjIaII S^Ia ^aj 

^L^aII ^jJajJ lilj . jLaaIIj plj^l l>* b[>^ U ^Vl 9 

<J] J J LSJ^ 

^Jj Jai-jAall <jJai^Lall 4-l^.ljaiH 4jjli.ll £.iIa] 1 J^xjj . AajjjII SjIa ^j4. JJ 
(j^3Jj £ )|^J! ^jjd^Jaj .dAklH ^Lcu-sa ^aJaJJj - \ v ^ t ja "bj gAll 1 Ail! JaC»l Anil 

. 1^j3 L.J jC^aII ^LjaII ^-t^P (J^JA^jI A^illl 


20 <j£ L* *lj^l *i)ip> gJVl ^ U> c> 

liiAj .(j^l\ 4-Lii ^Ip. W)^ jjj L J] ^1 cciul^i Wp 30 j 


AjuJ 


Allj ^tULoil (j^AJ J - lg IaC- clh^- S-L* fijl-iJUdll J ^jUaH dilflJ^A (jl L_1J 

. £ 1 ! j^Ji 4j jio ) ClAjajlj3 l^»l-»4 ^ (j)A 


«* 


£ I jA *^UJ 1 a Ale- L_fll^, UJjil] cJb^ ^1 -a]1 jI^Lq l a iAJLuia 

*♦ 

%70 {^jljuil A-jJjudl ^Jijlajj C1 aj 1^1)^9 95 (^^jljuil Ail^. 4 lll^aJ 
»* ♦* 

? tiiil^jj^i j 7 5 l$jL-ij Ai A ijj*. a^; j ^1 


<JUI ALii ^ jk .8.23 L^]' ^ UUi^H Je. Q#* JaJl :JaJ| 

IA1 tAilaJl AliLaj]' A^J- 1 >>oA j . UU.A ^11 ^Jfr •A_nJ t 
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cA? -75 A) jA^' 

«yUJ! 0 1 a .Wp 75 lA ^1 *Lfo J\ Jj^jll cU^j t JlLJI liA 

jl-iiaj .AjjAll “ULaJI <Jaaj ^A o^Aj • “Aj- 1 75 ( _glia. S?ojp > *nll Jai. £jjl 

:aJUJ 1 <^jJaii ^ 4_ijlaj]l ("gl^-u (jJJ (jA' J|)j CS^' *141 


/ lbH 2 0 \ 

removed H20 ( - — t 

Vlb dry air/ 

lb H 2 0 
= 0.0254 . 

lb dry air 


-0.019 


lb H 2 0 
lb dry air 


= 0.0064 


lb H20 
lb dry air 


Clllj Clll^lLall ( _3 S)l)a. Ajkp M^aA ] 1 -IjAa (Syajdll -iMfill (_)l) la 

♦♦ ♦* 

ScLaij UC. j£) ^ yW CjAaII L • ^ ii, « ^>>Q-V iaII 4 iioull 

♦T ** 

S^Lui^l UC< £ ^ \AA IaA1c<j ,4_UiljalA ScIa ^JA ic.jnxiA 4J^1 aa 

♦♦ 

uAj AjjJajII jIjJjj AjjI^s. A^p ( jAfl^Ila elall Jjipj 

cl A a c iJljjj ,4 Jja^-a ei fiCslj 9.23 2^ ^ ^ 

^_j£aJj • A^jLuia CjIjj^a ^ja CI^LaIaSI 9 1-2^11 CjjaaII ^9 4_1 axJjuiaII 

AjjJaj dsLuoLaS CllUaia^A (JIaxILoiIj ^jaa^jaII Cj^jaII ^cIaa 


4-lll^aJ 4_2kjC Cic. 4_2kjC ^jJaAi^All ^) 1 cLg ^.la. I AJLuiA 

ajjAC- Cxj %40 (^jIjojj 4 jjjaC Clul^j\^_9 ^- 2 ^)C 1 00 (_£jLaiJ Ail^. 

♦* »* 

•%90 jIcIaj lx. iCIa cLuj j 

Icjl 4-ijhj CIAjoiIaS )a)a^A ,2c. 10.23 

(JjLu f. tall (Jg^ • <A-/^ ^ AJlaJl Aiakj £jj y a AlAaliJ 
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4$. f\W l_L^juoJj ^ lilajj l^Aj . jLkj 


(jlali^jl (jLoJj .Ail^Jl <i±l^a21 4^p 

±j±A\ J V] .1 ilUl ALij <> jloult Ual AiU]( 

c^j AiLb! jiaJj .*lj$JI Jl *1# jli-J biaJ l il^aJ 

Jo^. ^IjjI -laia^aSI (JL&xJjuAj ^jj«2£j cJ k ^* > ^^ . (Jslill al^jl 

a *iuii j\ jj^jii ^ jc.% jUiit jaj a \y^ \ 

(^cuajaJt Aniill ^pai^j tjliall (jlA ,J .%90 ^Aijault ^JjlaJt (JJjLojJ Clli^ 

♦* *♦ *♦ 

jl^Lu J\ tCjjl^jj^i 8 1 ^s-J] cjjl$jj$i 100 t> ejj * Jt 


• ‘-y4i>^ “P^P 1 9 


4jj1a1( CjIp^IL JjLum 9.23 


djLajLlil AjjlLall J (JjLaj 

11.23 lM>j 4.23 » l$5c. l 

. JtUI aIL^ cU 


. CjLujlja Aj^jxoVIj qii 4_jjLLa 4.23 Jj^il 


ajjIaII Sd^ii 

AjjUJI S^jil 


% 

% 

*• * •* t 

A UjoU AjjJoj 

m 3 /kg 

ft 3 /lb 


°C 

°F 

*• * 4 ** t 0 l 

A Q1 ■%>. A 

* ** • 

°C 

°F 

*• k « *• %o ^ -# 

Lo 4 \ ^ 

kj /kg dry air 

BTU/lb dry air 

LSjb^ l5j^ 

°C 

°F 

^Aj]| A lakj 

kg H 2 0/kg dry air 

lb H 2 O /lb dry air 


hr 

hr 

L>jl' 
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(°p) AibaJl A VnVnll 

l _*]| cK 8.23 JiiJt 





** 


4»jjj ^cIUa] c, ^jjoIsa J.1^. IAJLujA 

23.5 4jjj ^Ia <Aa <J(jj c’* djlc-Loj 8 100.0 

4<jj1a 4_2kp 30 ^[^31 4_lil^a21 £jly^. 4_2kp (j .I aKc^Sj£ 

♦♦ *♦ 

AlL^Ia) c4_Jj1a ^-2k)^ 20 4-5 4 \j\ * a\\ <lil^ajj| £)ly^. 4-2kp (JJjIjujJ j 

»* »* 

. <S QQ-V *\\ Ajj^Ula (j^ cillij C%85 4 in/i'l 


^jjaIIj l^Jj^LaJ 4 _^j^)a 11 ^jjoIIa aw i i 

4 1a£j 4L_1x^a11 ^)Ja11j (_5^5I 4 £-1^11 4_3a£ -AnMj ,<C-ljalll L_1 x^a11 

^JA C— IxSa ^)2a (J£j (^J^lLclI ^jl (j^Aj S-IaII 4_1a£j tglllljj £-Ia5I 

^)iaji .4 L^->li dlli CjIajLl 41j Jj-^ «.Lij] ^jVl SjJaaJlj .frlj$ll 

.12.23 5.23 Jj^il 


/m 3 \ 23.5kgH 2 0 1kg air 

fan capacity = 8-0 hr x 0.0032 kg H 2 0 

1 m 3 

X 0.087 kg dry air 

23.5 m 3 

= ^ — = 10,551.36 ... or 10,000 - — 

0.0022 ... hr 


t o.o-vM' aJU..'.^ CjLq^Ixa 5.23 



A a tali 

Uj fi\ A^1\ 




30 

(°c) Aiu 



20 

(°c) 

0.0032 

0.014 

0.0108 

(kg H 2 0 /kg air) ijjlyll <. sS^ 



0.087 

(m /kg dry air) ^aJI 
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.24 


j^aUxJI f t&jj 


tiUVl 1.24 

^jjoILq 4_1aAI ^_3 .1 

.Ajjljll 4 JajjgiiS) AjA^j .2 

ji 

,4-La^j (jl ^Lx-iajlxil } (^AII I L " \\ JOL^ .3 

*♦ ♦♦ 

- 4j\r^ ^J^UI ^jjoILq L-lLoi^. .4 


^ 2.24 


^ j ^ x dflij ,<Jc. ^IbI 4_xIajt*_H 

(A11a 4 ^x-salj^Jl 

- (Ja\«v 11 (Jj&j LJJ2U l^jLallLa j 1^J1 £jA: AjA^Jj IgJ 4 _AJ aIj-aI! *tSSjlj 

C5^J 4 cs-^ cJ^ L> &AA iiijj (£j^j 

♦♦ ♦♦ ** 

^jjolL<Jl CA)a 4_xAajUtll (JLoxILujI aAc- lAA ^3 IjjLqL<u& 1 (J^Uaj 

I ♦♦ 

4 vVia t> 4 & <Jc- mLAj ^ U Jlj 44^ t^j g^jy ^ f^4' 

£ ^ 

^U2 ^_9 , ^Jc- J^gjlSlt £AC.Lo1a 1 4_liudljud! 6 AC. ^aJAlLa IjA pAAJ 14 .a4Uj 

. (Jj^’v'^t £, Igj j_}La j Ajjl4i, A ^ lu4l A i ' .V.A \l 
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MJjUilj aJoumJ) (jJb jljxlt 3.24 


4_aj15 (JIa^J Ifclk (jlLj <JjAb JJ^aUc. AjjUlle 4 jaAjouIt 

(JjJa ^Ic* 4 4_xiajl*J aj AaIxJj .<LuV^laH IAjjI^a £a 

l g 1 ^ juj 9 ^^Lxia^Jl l^. » 1 ^»Q^ ^jjjILqj l^ llA^jj l^-ilc. 1 ^JL^la 9 4_xlajt*_ll 

. I^-Lq 4x- j jIjaII AjIaaj 

Ijj) V] C(J^Li^Jlj ^jIjaH ^3 (JIa^VU ^ja 4-aii^A 

. (JIa^VIj (jiajl^Jl ^ja ^ja Jai3 V] (Jx^aqH l^A ^lalj ^ 

IaA A^Jt 9 ^Ajjllll 4_xiajl*J)j 4 JaJjouH 4jJajt*_H IaA (jtixlajlaJI ^jljlAj 

I^JlI A g j Aic. 4 JaAjgul) ^LxIajtaJl j ^jjojI^IIaII (Ja^JIj ^Ja^ill (Ja^JI 

^LxIajtaJ) 9 ! cAjjljll 4_xiajl*J) IaI .AjjojI^. dj^Lx-saj (jjj CllLalcO ^Jfr 

•t)^ C 5 ^J LS-^) ^ t^C- CjJLlia 4'0jUI 


. 1.24 Jlill >4 



♦ MM 


^ _)_9-a (_^a^ ^a A JaJjoU 4jJajlc. 





HHHH 




^ jj-a J-o^. 4_jjlj 4_iJajlc. 


<>. jjU.^jj ^ jljxll t >> 1.24 


558 


VI 4 4_xla)lxlt (JjJa /Jc- ^ V* * 4Ja^j i^\ AlCr 4 Jt-A^Vt (J^-nJaj (j^A \ 

£■ ■ ~ * ** * * * * 

4 4 ilaailt (JLa^Vt ^-Ic* (3f^JLi t^A ^AaxJjolaII CLsV^jcaII ^jt 

jLojJj .Ajjljll 4_xlaj l*_lt -He * j 4 Ja-Loult 4_xlajl*_lt i o , \ a ^3 

l*J] jIjolJj 4<kxlajt*_lt (J^Ja C5^ (JLa^Vt i3}^ ] 3 • '^■jj ^ x*n ^Ja^ilt 

* ♦♦ 

• JUjV 1 ^JA 4_LudLulJ 

A^uajbdl Jja^j 4.24 

• (JiuiVI ^-1] 4 vK^ 4_jkajl*_It JJ ^4 JaJjoiJ 4_xiajlc- ^Ac- (Ja^. J^AiSaJ 

(J ^Ja ^Ac- 6^-Uuill L_aUj^ ! JaJAJ t ^JAjujV 5 fil^jlj 4_xIajl*At i ^ IaAiC-j 


■ g (JjAa LS^ 0 L_sUiV^ JaxjJalij ^JjuajJ ^ALuAh l^aJajuj 

^ £ £ £ 

5-11-^. ,-9 l^kj^k x^a ^jjfLi It (jt (jt (jjjjulalt ^ja! 4j| .^Cjlxli 

l^-^Jajuo L_flLAt Jaxjkaljj (_£jA*At l^aJajuj L_fllj]! JaJAJ ^-At AjjUlt <jJa)lxAl 

•<>Sn JJ uAj jki cV 4 JL4I 

(J lA^j Jbjj Ulp. j ,1 ^j 3 4*kxIajt*At L_flLAt Jal JaJAt 

4 l^-C> ji-kk 4 la^J ^II^. L_flLAVt JaUadAtj 4_xIajt*At 

J«-4 J £> It lilt ClAjjJ}£j 4 _aJj . Ig-iB <J ^ ^i k n • '■ It ^aA^VI 

. l _ nkll dAL 1 1 ^^IaII (jAjJaJJj idtjAlt 

^ ]>A^ cU?^t C5 ili] l ^ TU>ajJ <fl£)L ij 4uJajUJt <Ji2> jJjJ 
L-flLAVt (JjJa ^Ac* ^j)jul1a 1-^.tjit AjtjLudlt ^tjlVt JjaJ AJLjla (^5 Jaxjj - 

fijjjaikJt (jJajt^xAt ^jt (J4J4 (_^ilt 2.24 (J^judlt ^4^jt . Ig x a t : j!Lq C5^J 


2 ^^ \\^ ^jc- 4^jli (j|J^4 t ^)j£t Vt-A^.t L_fll2Vt U 
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(. * ^jit >^V' i^ar \W UJ^-3 ^^AC- 2.24 

^AliSL^. ^^Ic. <^-fl3lj 1 1 U*'n\ 1) ^)*jL^aVl j\\ j^aljL-a U_J^-3 ^4jc< 4_La <■ *>» 


(J^olx^o v wM 4_jJajUtil ^jLja^Jl Wq^\1 IAslj Ja^IlujJj 

^Ic- Ajj^Lq j\ ^4 m *\W 4_xIajl*_H Aj^Ll^ ^Jj ^)3jJ iS^ Wq^\1 

. (J 


4 jajujj^J ^ ^ Wq^\ 1 jj ^y^ix \\ (Jxlc. 

:Um *bUJI 



- x axb 2 

6 
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d j ^xJaiLall (J^lx-o jA K <2! 


J_L2k 


. jj^Lo ^xJaiL&II ^ lijji j& b 5 jj^Lo ^ 

lj£± 1\ £\jfi Cjl^li 4 5.24 


(JjALo]| LoA ClAjudliLllI A 11 jud^> 11 AC-lix-sa (Jxj 


♦♦ ** 
X lull 


^ lx ql) (JJdliLlllj .^Jjudjll 2xJ (JjoILq jA ^-AjojVI (JJdtiLJtj . ^glxalt (JJdliLJl 5 

jli lil c 6^^111 (Jjjj S-lg-j] ^XJ J& 

. 1.24 (J a^JI ^lail .^-ajojVI (jjoli<Jl LojIj ^jt x ks^\ ^l*_a]l (jiALJt 

IJ?^\ ^ \x qH (JjALoII ^jt V] 4 ^-AjojVI (JjALoH ^JjjLuoI ^Ic* jjud^Jl ^1^11 

j-jlll Aij^^a cJL^*Hjoj 1 .AjJajlxIl dlLl jua^. ^9 (JaxJjojJ 

^1 ^)jaii]l A i22k ^1^11 JLoxJjojIi AjJojIxH L-jLoi^. ^ ^ IaII ^)1C. jl ^)julllt 

.^ajojVI (JjoIaaII ^\x sW (jjALoll (jjfLj tA jg ia ^)1C> 


.4 lijaljai^ll dll3 ^Uxll ^JajLali OvLalx* 1.24 


(ljxLa Jtij) AjxJa^li buj ^JaLall J-aU-a 


(Jti)) 

a 

1 1 b 

a 

□ b 4ilaJ! yJc 

((jjuul) ^Jxail ^jjlLail 

0.56 

0.56 

1. 5 X 1.5 

2x2 

0.94 

1.56 

2. 5x1. 5 

3x2 

1.31 

3.06 

3. 5x1. 5 

4x2 

2.06 

7.56 

5.5 X 1 .5 

6x2 

2.72 

13.14 

7.5xl.5 

8x2 

3.47 

21.39 

9.25 xl.5 

10x2 

4.22 

31.64 

11.25x1.5 

12x2 

4.97 

43.89 

13.25x1.5 

14x2 
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^ 1c* 4x2 Wqa\1 2^1*-^ ^)l^Lo Lq IAJLuj-4 

* ^ $\\ ^jjdlLoiS tfiBj ^Jakxill 2^^*-^ L - ^ i,<v j 

ax b 2 1.5 in x (3.5 in) 2 

K = — - — = ^ — = 3.0625 or 3.0 

6 6 

Ua 1.24 Jj^JI (jjGjJeiu 4^_Lq £ £ 1*21 Q 2^*11 

£ 

. ^jjjuij j 2 ^jLuoj 1*251^ c _ jjud^> AjuLoi a^c- djLoilLaS ^ UJi 2^1*-^! 

(_£jLoiJ 1.24 ^ic> 4x2 ^JaiLoH ^jl 

^jjjIL2Ij ^-ajojVI (JjALoII jJjA ^j 2 lx-kajl 2j^Jl .3.06 

.^Ax_a]l oALoil L— Lud^> Wq^II (J^qUca »L Lua^Jl ^ 1* qH 

^l-^l Wo^ll ^"\l 9 ^3^4 U^4^ c ' ^ xia-jl 

jiiij jj£l jjSj j *2aLil| ^ (jl bjajl IWVr .L_ljl^j| ^.J.C J^jouIaIIj 

cilL ^2 <j2>Lx-ia -^2^ (jj£L) C5^ 4-x2ajlxll Qj£j 

-4 i» i>> j\l 


lJjLJVI ^1^-^.lj a Wq^II 2>qIa_aJ 4 4_x2a)lxll } (^ill jjjlt 22 

* ^ * ** 


♦♦ 


uf-y '-"Aj O^l)^' £As J^=4' ^jjj ^ajL4' J^aj 

CIjV^Ia-aII 2.^*^ 1.2A ^2 ^aL<u&Vl 2-La^lJl ^C^jj AjJajlxll 




M/ = 


W = 


W = 


4 SK 
L 

8SK 

L 

SK 


* ^ Ja^j 2^^ ^*2aJjoiJ 4-jJsajlc. 

lU^ ^.4 Ja-LudJ ^Lxiajlc. 
2^ tAjjlj 4-x2ajlc« 
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w = 


2SK 




S j 4*6)JLiillj j^^Lo <jJajl*Jl ^^ojolaII L5"^ JaC-Vl W ^ 

L j u^V' ls^- b^b Ip** ^ 

b*^ 0 * Wo^tt K^ j 4^jjdjVb b*^ 0 ^-xiajUt cJ^3 ^ 


. S IxSlXX 


*» *.f 


^.Ic- (jl j£-oJ iS^ ^^3oC>Vt ^Ja^ilt (J^"\lt ^)t^Lo Lo lAJLutA 

** ♦♦ ♦♦ 

(jl Ax Q^t ^jiSt t^*J LoA jt^» \W^ ^Jjiilt jjud^ 6x4 ^JaJjoiJ 4_xiajlc- c. 

?^j^olt jiSU £^2 1500 ^^3oc>Vt L_fll_ilVt Ludjt 120 4-I^la 


:JaJI 


1 „ 1 x 4 in x (6.0) 2 „ 

K = -xaxb 2 = = 24 in 3 

6 6 


VK = 


4SK _ 4 x 1,500 Ar x 24 in 3 
L 120 in 


= 1,200 lb 


<Uajl*Jt <j-uLL» 6.24 


j)£xJ (_£^il (J«aaJI jl^La -lj.Iaj (JjjLuJI ^-LaLall ^3 Lla^Ja ji 

4j^ajl*JI (J^lia .Ij-Iaj tjj!jj_j ‘ ^all (j^> tdl^/laJI a*_i ^3j .AlaaJLJ (jl 
L-lLmal a -ilc.1 Jjlj (jjiaj CllV jl*-a]l jil j ^3 (J<aiMm‘l j . j)J*-a J-aa. (J»aaJ 

2Lijl*ll (JJdtiLi "I vW*' \ 4 X-Sak^lt A^JJLjCi LS-^J •( ^aittl l 
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4^^-Ajoi) (JjALq^ 2 ijjljoiA A\ A^.1 I3j 1.24 (J (JL&xlLaalj 


LgJ ijLj ^jjjudjl 2 (_5 jLujJ l^Uuo 4 JaJjudJ 4_xIajl*J \ x x^al La * 4jLuiA 

* ^ ** * 

Ja^J 1 a£j ^Jj) Urfoll 4-C. jU/i^ O*^] 100 (^LuoJ 

2400 sjl-iLa 

2 L j Al^lx^all L_lijjj ajlc-Llj til (jalall g 1.24 2 ': ^ 11 2^ L 4 J ^ 




w = 


8 SK 


K = 


WL 2,400 lb x 100 in 


85 


8 x 1000 t 


lb 


= 30 in 


in 


(Cj Lul] Igjt ]a& a (2«l*-a 4_kiajl*J (_jjiILo > «al (jli 1 1 .24 2 ~ ' 7~ " oJ^jaJbj 

(jjjJijl 2 l g * la^o (jiajfr (_gjLujJ ^21 ^ lj«^a Lodjl 30 ( _ 5 J& ‘ ^ 

** ♦♦ 

VI C Lja-jl <L2aj]l iS^J J 14x2 4jJa)Utll Ja^V . Uij) 12 , 5 jLaiJj 

^ * * *♦ ^ ** * 

l> 44 

^Jc. U^ 1 ^' UJ* L&LiaA 5 C-Laul 

iQlAj Lla *L)AxJ A^l J * JaiLa!) (JaL*_a (j^ li] 2 L^J^Lojuj (JJjLojj 

** ♦♦ 

1 - 1 JJJJ SaIcJ AxJ 2 2 J-Q ^}j£l (_5^ AjJajLxJI <L^Lajoj AjA^J 2^°! 

.aLUaJI 

tij AAjLoiII AlUJI AjJajUtlt £_lailA ^'LsjjI ^)1aLq Lq I AJLuiA 

fdjLuljl 4 (_5 jLujJ ^ L^_x L iq^n I^Lua AjAajlc. CllLoxlLaJ 
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^ J aIjIslaII cjjjjj 



- x axb 2 
6 


b = 


^ 


Kx 6 


a 




30 in 3 x 6 


4 in : 


= V45 = 6.708 ... or 6.7 i 


in 


djLudjj 6.7 J djLudjj 4 Ig » l^iQ^ Axlajlc- (jl Jllall l^A ^LjJa jJ 

12x2 AxIajlxH aLa^> £ 1 Wuin A judij ^jl ^jjoILq^ 


AjjIaSI JjLula 7.24 


AjjUl aIU a 1 a*jjouJ 1 c^IL ajjJ 121 (JjLoiaII (J^. cisle.|^sJ JjLoj 

^plLj 4 Cjjjj LojLaSt 9* Cjjj^LoilluJlj Ja*j3 AjJjuiiJl ClsLajliLa Lai ,4 j£Lj±a^\ 


^ (> •( kPa JkN/m 2 ) JHuL jSj&L jI^VI 

tJl£jJj jl£ll Jj (lb/in 2 ) psi u^V' skylit ®-^s o* 11 c3 ' s ' ’ a " 
•2.24 -6.8947 j aj^USI t-slj S customary si>^' 


. 4jj!Lall CIiIa^IIj A n 11 CliLailLo 2.24 



( jlajULi <_ y A*-uV! (jjjlLail 

4.5 x 4.5 

5.0 x 5.0 

4.5 x 7.0 

5.0 x 7.5 

4.5 x 9.0 

5.0 x 10.0 

4.5 x 14.0 

5.0 x 15.0 

9.0 x 9.0 

10.0 x 10.0 

14.0 x 9.0 

15.0 x 10.0 
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clr (J^q"\H ^)1.^Lq La *AJLu4-4 

** ♦♦ ♦♦ 

al^tJj tAil^JI ^Ic* 4_i*_xiajilj ^jaull A Aju^. ^UaJjaiJ 4_xiajlc- i o , \ a 

l^JjJa a Ax s\\ 4_xiajl*J) 1^_J jj^aJJJjua 15 x 19 0^^ 

?1 jL^al jjj. ix^a 1u)*\ ^ja A£jU^^ q 3.0 {^* ^IjoiJ 


s^J 1000 ^aIsiC-VI ill tJaJI 

IAjjoxj S.1^j <Aia]| ai& S/5! Jja. .£j^a]l ( _pj'y I ( _ s lc. 


5 SI = 6.8947 


kPa ^ 

]|3 /j n 2 X ^Customary 


S sl = 6.8947 


kPa 

lb/in 2 


x 1,000 lb/in 2 = 6,894.7 kPa 


.AjaUJI s^ajJI J] Customary j 4 j>1a 1I J] SI ciua. 


K = - x ax b 2 
6 


1 x 10 cm x (15.0 cm) 2 x 


1 m 


x 


1 m 


100 cm 10,000 cm 2 


0.00225 


= 0.000375 m 3 


W = 


4SK 4 x 6,894.7 —x 0.000375 m 3 


m 

120 in x 0.0254 ™ 

in 


10.34205 kN.m 
3.048 m 


= 3.39306 or 3.39 kN 
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** 


Ajjlj 4_xiajlc. ^ ^JaC»Vl lAJLukA 

^ ** »« 

5= a 

^jLolj A-SjJaj I^loaLlq 50 X 100 (^jIjjIjojj ^jLuia}*Jl * 1^>Q^ (Jjk x «a ^ 

♦* ♦♦ 

^Aj (.3^ AjJtjJaj A-jJajlxll .ikjj • >>' 4.0 

•2 ( 4 ; 


: <9 C> ii s.i^j Sy * (3^il 


5 SI = 6.8947 


kPa c 

lb /in 2 X ^ Customar y 


= 6.8947 


kPa 

lb/in : 


x 825 lb/in 2 = 5,688.1275 kPa 


:W y ii uj>i*n j 



-xaxb 2 

6 


1 x 4.5 cm x (9.0 cm) 2 x 


1 m 


x 


1 m 


100 cm 10,000 cm 2 


= 6.075 E - 5 m 3 


SK _ 5,688.1275 kPa x 6.075 E - 5 m 3 
L 4.0 m 

0.3455 ... 

= 0.086388 ... or 0.09 kPa 

4 
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.25 


tiUVl 1.25 


. 4 -JjailjajV 1 .2 

- A \\ A9 \ 1 tl b u>> iJ -3 

A £.1 W*'. .'VI t-lluia. ^ya .4 

• AjjIj^£]| AiiUaJS . *\N. j"' . . ' ■ ■! . ••»■ ^ya Jj*\ /iti ,3 

2.25 


jljftlj £iVVl Aj^jj^I Ai Uall Jc. \J& 2-tuVI A* 


IXJ 


dA^IiLall a1a*ILouJ1 JjLujjJIj ^lill j 

•a ' s 

^ic-l frljjg £11 (JLoJtJjajl ^_9 

• C 5 ^J W lU*-^ 

f kji^\ 3.25 

dj^. <jL pLaLtJ) ^i!lxjj Jj qa djljjjj£JVl (Jliljl 

l^y& t - lldn 3 C - pLo^li C, <Lol 1^I Ledc. (J 9! $■ Ijj^SLll 4 l^"v V ; 
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CjljljU ejill ^ djljjjjilVI jji .spll d 

IjjLoUi ClsljjJj£Jj AAC* (jjfLj LgJUC. j . Cjljjjjjj dAjjJjJ ^j>Q fij jl 

1 »* 

(jjfL Lo^ic. 9 4<JLoj juj Cj 13 cCijljjjjjJl aac* ^>j £1 

Lo^icj <la> j! Cliti (jjSj djljjjjjJt AAc* (j* JSI AAc* 

•cs%*^ ^ ‘ci>-' <^j sp t> J^j 


cill£j^.V) lg_La 4 qV^-v ^ C^ljjjjiWJ (jlj^. AiljJ 

/ jtl3J^)Ia]| j .4 AjujjJalx >&]1 j ^ I^<u£Jl (Jc-tlillj la* ^ 

.<c.|j)^]l 121c. 


** ** 

1 j OJJ 


4.25 


AjjLj \ 4 iLll d (> il^iac. 4i^>]aj j=^i Ajij 


jli^l jl^io Jalj JJC- cjljjj^WI a£j^. jA jliill :jUil 

LajduiLa t ,_]ft (J^l]a<a]l ^<Jal jilt) . ,-jljj^Sii s ^ ^ Jl J (Jalill jLall 

■ A jjIj^-^ 1' JaUl! “LajliLa ^ic. 


-i^-aJJj jlull (_> (jjiil (jJC-jj jA :AC ujjUUI jLnJI 


•^4' 4&J 4t_jjlllJI jlul! .(jjdjlii Jjfr ^4aL 

4jL^a]| (J-aaljjJ £ ^5-4=*^ ^-4 t5^j 

< A A <^4^ Jj^ajll ^gla. 4-^aUj j^jj 

I ♦♦ 


a djjjjaM) 4 _LoiL. 


.AjujJ 


• 1.25 dll . AjjjJ ^ix-sall 


570 



60 &JJ-2I tillj 


ds 


'jVjJI .t_jjllixJ1 jlnll 


\iajt . CIijIj Ja£B ^.tj al^jlj jldlt liA y£\^J -DC jLult 

** 

.AjILoj jl 4 -a^lj>q Loj <lmiaB Qj£L)j .2.25 

cSjL-y .'ijl L $J*-i c5^' J^' 0“^ S -^J J* : J^»V1 

** ♦♦ ♦♦ ♦♦ ♦♦ 

.2US151I qjj&\ 10 18 X 6.28 ^Ijll 
ji ^Jj £_iL<J1 i^a Lilli ^)^ jaLA i djtAlt 

.4_lllj A^IaII <lo J C^lj^Allj (Ja*J sIjI 

<Sj^ jaij I^jb cijljjjj£J^U ^qjojj S^Lo JaUll 

. 6 Al^Jl Jb 1^21 <jlj <q L jb^aJJj ^Jj Sji 


g^A ^-ajojj V . e-lj^All <LqjLLq djli £jLq 

^L^ll I^IHq) o^j ^ciL)^ J] 't)'^ l>* cislj jjj£J^U a \^ judli a£^JIj 

. <^1 ii *■ 2>l 21 ^ 1 ^)JJ^j JaLla^iSI 9 

• U^ J 4 ^' JJ>* l3 ^ yr^' ^jUII 4 -ix^aU. ^UjIIaII 

. jl% u^\ A^dij t^yjljj^ii! 4 -xajli.xil] 4 qV^-v ^ ^jiy jlj^l £_lo^. L-L^sjjj 

(2) ,2jjj ^LL* ^c< £ Lj^dll Lo^ic- ^1^ i tg_l 

^Ic. ^ ^Jl jbjl 4 ^LqjILq ^c. a^Lall 

•Q ts-i'jj^' _>j ^4 W] Jhlwj j^j -UAA® 


cjljjj&W! ^ ^1 <£>41 Sjall > :(4Jaljal\) ^jJI 

•cr^D$^' a>^4' u>*^' lP -^-=^' j^4s -Jalji' jj& 4ljaJI 
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jLj jjja jjJ QA jjlbJ (jJJ o' 0 (JL>^ O^i? 

♦♦ 

• JaljS 240 9 -laljS 120 ClAjV^lt , . jl JLoJJt -^21 


. jlnlL ^ 4-c.l WunNfl :Jsi^ 

(_>ajjj i^jjlLJIj ^?Jlj jlull ^iDUll 0 fr fj' UJ^ : j»j' CXSf^ 
^ l$-}2 jUll jUll *taa. ^jLolj 'O'- 3 ^ 0^ cs^ 



Ip** j^' j* I j L- 3 ** cr'^o^' -^' y> E £ 


H2± 


L-jLud^J cjjjjj *^ 1^] j . ^ j V Ij ^LojlL<Jl R q 

l bja-jl 4_^jULJjj ^)Lnl( 




90 180 270 360 450 540 630 720 810 900 990 1080 




jA 60 6^^ Cj L_Jjl_lLa jljj (3^ jljjl 1.25 

** 
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+ 

ilja 12 

0 


Jal 12 {J jLjj ji j almfl jliJ 2.25 

♦* 


** 


* y^\l -v ^jLuoj Lo^ic. ^Lall La 

♦♦ ** ♦♦ 

? fJ l 20.0 Ujl^Lo ^jlic Jc ijU\ 120 


:JaJ1 


E 120 V 

/ = — = = 6.0 amp 

20.011 H 

<frUaluiVI 5.25 

4^U^£ll .CjSjII S^j (J>oC- ^L^jJ cJ«^*^q ^A ^-C- UaLuo' V 1 4L_flJ^)*Illlj 
slg y W w j^x_Lal A y jjj ^A j cjslj ^AjJa dllj I Jl&b (J-aC- J)^ jj 

uj c?' jiUll CjljjjjiWI <jlj^a. ‘laljallj j^LJI 

** ♦♦ 

AJjojLojVI I^I.Wjj CjLiill ^11 £.1-1^. ^A <-ljlj^A]l fijl-lll ^X.Ua!LujVl 

: X LSJ^J t S* 

++ ♦♦ 'TT 

P = Exl 


c*Kl ^illj 1 ')»^Ld , ^jLj )^\ll ^ eA E j tJaljiL S i^La 4-C. I AssJa -VI ^ P £ 


1 1«v 


• J^VIj l)ii« jliill jA / J 
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2ic. jjxai 5.0 ojl-iiLa jLu (l)* 0 ^-?jl-^l A fcl Lalit "V ' ^jljjLa La :<ULui4 

?Uj3 120.0 L$J^ ^a. 

♦* 

P = E x / = 120 V x 5 amp = 600 Walt 

£ j, 

cs^- fj' UJ^ •U&A' 2w%>^ <C-Uala.^l <jfr JJJXjll tl£*is 

E (J?> (j^aJ^tlill lil »P — E X / 4x.UaJjajV!j iE = IR (jl 

♦* 

I ^ jl ^j>o / 7? -J A^UqJjujV 1 ^3 

P = IRxI J P = I 2 R 


£ £ 


:YA .1 — - jl ^Jc. L^ojI aji jjjli oajjj 

r\ 

E . £ 2 

P = E x- j\ P = — 

R R 


jj f 


*Lq_} 3 C _ lLlaJJ (^1 (JLoxILujI Ja^.V 

. _ ■ ■•*>• 'jfLaJ 4 (jjj^a.^/l (jiLajall (_£.l^l 4iji__)x»a ^ajlLall (jj£j La.li& 5 

.^IkLaVI 


AiUall 6.25 


** 

L^J 


. ^'r. ^AjJaJJ ^-C- UaJjud' V 1 (JC* AJjUaH (. oV^ 

$. lla. ^jLuuJ l$i£l j\ UbAlljJ AiUoii .^jii 


^^11 4_lLo}lt SpLall 6 AjjIj^£J 1 <C>1 JaLajVI 

.^C-Laill ^3 Jal^ll L5^ ? AiUall Sl^jJ 4 ^ ill] I ^jC. 

— Jal^llj 6jALa]l AJlJaH *Lqj3 ^jj£j 4 £ Ij^£11 Sjjj£ CjVL&xJjuj) 

Sal filial 1 J .111 jJ CjI£^joj Cj*1<Uc 4 lilj 1 


V\<~. 4_c.1_lai1I 
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. ^LijudljoaV 1 AiUall aA^j Qj£lJ <c.Lo 3 — JaU ^h£lt 

AJjUaH jIaLq AjA^j .Jajj 1000 A^.j^]l ^-C-LaJl Jajj .^CjLojJ 

♦♦ *♦ 

I^jjjJti]! (jjj]jll*-aJlj 4£1^1 uia]I ^l^£J! 

EE (Whr) = P(W) x T (hr) 

1 kWhr 

EE (kWh) = P(W) x 7Yhr) x „ ^ T171 

v ' v ' 1,000 Whr 

i Ac.Loi — J ai 5 jl£31 jl Ac>Lui ~ JaljlL SpiLa AjjIj^sJSI 4iilla]l , g£> EE 1 — ' 
.4£.luJLi SpLa ^"'...vi ©,1a -A T j tJal^U S oLa AC’Uaa. -VI J 


(J \k Anl <Loj^Ul t^-C-Laj - a^AiLo c^Lplj^All AiUall ^)1 aLq Lq *AJLul4 

?^-C-LaJ 3.5 £Aa Jal U 150 Allc-UaiLail ^ \ 



EE = P x T = 150 W x 3.5 hr = 525 Wh 


C 4_C-Luj -la \j J IauAAj 

1 kWhr 

EE (kWh) = 525 Wh x — — — — = 0.525 kWhr 
v 7 1,000 Whr 

4Aj L&k A il£j A v wM IjAajl AiUall a 

dlLaill £-iJJ (jt j aJjJ CA1£jjA ^aJ £jLaJl 

£jA]Lq ^jj£j LoAic^j - ^SA^lLall djLjVoi! 4x»Loj — Jajj ^h£ll 

4^-C.Luj - -L alj £jA]Lq i £. A \j<& q i A^-LjuJ Jalj jiiSii diiuiii ' 
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(JliLalt j (JjiuuLl <il£j AjA^j ift A ) 

-4 oKMl L— )Lud^J AjIa^jJI i Q ^ Aij^la 


** L.Z 


^JLauJl ^ jj£aa1I ^1 u^>^\\ 1 Jjxjujj a il£j ^)1 aLq Lq iAJLula 

?4x.Luj — -L alj ^]j£ll d lllUJ 10 £ Aijxj ^CjLajj LoAje- AAjLoiII 


IAjIa^jJI L_flA^. JUjtluoL :JaJt 

10 cents 

Cost (cents) = 0.525 kWhr x — — — — = 5.25 cents 

kWhr 

Ac-Luj 3.5 Jal e 150 Aad JaS a 3 ^ l lx ^ Aal^j ^jjLaia 

• A&ljal Ja^ jJjfU] L_ iji ‘ 10 (_^jlju»Ll i A ill ^aiLuj! . g. 1c. L_ iji ‘ 5.25 


* , ** 


AdSjJ^Vl AjjUilj AjjIaII Ljblui^it 7.25 

(JIaxjjujIj djj^.1 as djljljai^Jl ^jl aajLoiII ey* Cy* 

CAjIj (J^axjjud! i \j 4 r. 1 W’i , t V I SA^j v_4jIS. IaJ v j£l . 4jjlLai‘ d)l A^^ll 

.ajjILJI caIa^jJI JL*i*L ^jIjj *1 hp — 0.743 kV\/ 
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.26 


AjjIjIaIIj Oljlil! 


uSU^I 1.26 


<jLoiLou11 caIjIaII aja^a .2 

^LoiLult caIjIaI] SjJSJI ^jUull aja^j <> jLllt .3 

$ 

^ic. SjIa]) ^a A-a q\ 1 a q jIjjj A^ Jj^aj L>* *4 

SjIj qa Uaij <J\ ^ ^aJtj j'A' t> <jLu]l .5 

*♦ *T 

• AjjijiLo 9 1 4 _lLalLaJj 

•OH^i> 4 ^ jWj O^ifi 6 

2.26 


(JjLuo^IIj (AjIjAVI ^jjS ijJ AjJjIaII (jAaji.ll 

.ajSIj^II (JL<^.VLj tilij 

L>* W>Fj 

£a1a11 j^JA (JaI^ ^)LalA 4-AJ ( Jj£j (jl L > ^ ) 4 (Ja^J1 Ja*. (jl (JiSj 
CAIjIaII ^ja (jlxjLi ^jlc. jj <aj 5 cSjIaIIj ^jLolaII lAA ^-ajoiJj . x^IaII Jj lc^2kj 
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^jLudLoull IaA AiUall 

. Ajjl jIaII 


4 \\ i n\ i J\W j Ajjjj!L<J) djjjWl l^A ^9 j^a^jjudJ lJjjjoj 

.C1j]j 1^11 cillj Cljjjljj L_jLai^. 4_1 <L£j 


4-jjIjIaIIj 3.26 


c _ A jud^> Ajjj£> j (J^ A2tiH Aja^l-Lall ^9 ^Jjudj L_fljjuJ 

<£j|jhii aJUI ^LiSllall ^ ^ SJftUJl :&a3L* .Sjl^ll ^ISII A^jUJl 

. A^qjULaII 4 ^Oc> fijl-lll (jl <jJajj9l 


hLaAjaul] SjU! 1.3.26 



£ (J£ q 4 ^)Lull AjjjLauJ 4aUUi]l S,UI ^ V 

• 1 .26 cJ^ju^I ^lajl cisljj£^ ^c. 


<r 

1 


2.5 0 

AAA 



ULq 


AAA 



4.0 0 

s jta 1.26 


t JUA' jjt A o' A -Aj c> ^A A 

A 2£J1 A^qjlLall ^jLajj 4 A AjudLailll yr^J . dlLajlLall 

i aJjoiLjoIaSI cIjLqjILoII 


Ry — R± + R 2 "I - R 3 "I - *** "I - Rjsi 
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A^jULJI a .26 lMI 9 . (Q^ fE/^ C5^ A^jULolt Lol 




7? r — 2.5f2~b3.2f2~b4.0£2 — 9.7 £2 


*La qtLa ( ^Ac. Ag ^ ^Jjoi ^ SjUl <J J*i ^\ JS1\ jUSlI 

.2US1I 


Ag ^ ^CjlalJ LaAic. 1.26 S)l^ UiJ (^ill *42LutA 

*♦ *♦ ** 

fUji 120 £uJl 
:JaJI 


E = IR 
E 120 V 

/ =- = ——= 12.3711 ...or 12 A 
/? 9.7 Q 


AjjljUl SjW! 2.3.26 


(2.26 ^:3 L>^ A>aj 

Lilli .Aj^^jsVt c!jLqjIL<J1 a V a 2£11 ^jls 

^jCr c. AiL^laj li& a : K\1 ^LqjULJI j caJ^II I^ILq cjlLaj £^1.21 ^a ^1^11 

Ag -vll A^juajj jLabo u£- jLnll .aJjoiLou]) /ei bbAj^J A^jJa 

** *♦ 

. Alojllo ^.Ic. A^S^Ja ^lc« (3ila>a]| 



<jj| jlo S jta 2.26 
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cIaIa^J :■ .AfL^la A^|jj21 SjIaII A 2£J1 4_^jliLJl AjA^j (j^^a i 

iajaI^s^M caLq plLa]| ciAjujj^x a c» o^-v ^ a2£JI a^jILoSI ^jLojj 

111 1 
— 1 1“ ••• “I 

Rt Rl ^2 Rn 


t^j ckj^j j' jjjuo£JI djLolLa A±^jJ ^ JaIjlaI ! &AA L— llJa 

. CljLclLdii L_JjjAa , *Jh 2jll2uill ^alLdll AjA^A] AAJ^La d^jail| . AjJjaiC- ^JJJU, 
^LajULJl (jl A^A < 2.26 £)(a / 2 c - AAJ\i 21 gAA 


u 

♦♦ 


:(_gjLujj <J£ 3 I 



111 
2.5f2 + 4.0f2 + 3.2 ft 

12.8 8 ( 10 
~3T + 32 + 32 
30.8 

— — = 0.9625 ft 
32 


: aJ£]I 2 ujtiJI ^ jLPj 

♦* 

1 

/? r = = 1.03896 ... or 1.0 12 

T 0.9625 

. fJ 1 1.0 JUI liA Sjl^ll 4JS1I 


3 C5^] filjAjVI L - ^ J iAjJjudC- Jj AjAt*_H j)^jua£j| (Jj^j (j^- 

.4 il£Jl ^LajULall A^oJfi j ^ c - (JIlAJ *^ 7 ^ 
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jjj, XU 2.26 (J£duil! ajl.il] A . llSil “LajlLa]l :4JLul4 

. Ajj > ii» 11 

: JaJI 


1 _ 1 , 1 , 1 

- 2.5 ft + 4.0 ft + 3.2 ft 

R t = 0.4 ft -1 + 0.25 ft -1 + 0.3125 ft -1 = 0.9625 ft -1 

1 

/? r = —tttz = 1.038 ... or 1.0 ft 
T 0.9625 


.AjLAu^II 3jI2I #■*] a_J£] 1 ^1121 Qjla 

^j-a ljjj£ _j» nil 4jjlj!i2l Sjl^ll ^3 A 'K'l 4-ajlLaiS jjjSj t j CjLajlLal! 

.i uL X al l sj^ii 2uK]i 3nj\iA\ 

t— jL. jia. , ^Aj t4jjij!la]! Sjl^U ^ 1 KV 1 “La jlLoll iSj^ 4-ajj 

.Jia. (Jtjjll ^Jc. o^a <_)£ (jJ^a 9^2 AjSl^alt 4-ajlL2! 

♦♦ ♦♦ 

^31*^21 JLosIiiailj ■_2]i (jk=2jj ,’a.l^lj 4^a alLa ^jl 4jjlj!l2l djLajlL2l « 

:Um 



R 1 x R 2 
R 1 + R 2 


R_e -stLoH 4 ^9 Cjj& 

qULa 2).l2k ^aJ C^jaIajILq 

- WqA ^2 AjisI^q A~a jtLo ^kjj CLjLqjIIaII J 

I Jtlll ^Ac. 2.26 ^LaetLa i > iiua^J iAij^Aall ^Luh 
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2.5£2 x 4.0 Q 
2.5 £2 + 4.0 £2 


1.538 ... or 1.5 £1 


1.5Q x 3.2 Q 
1.5 £1 + 3.2 £1 


1.038 ... or 1.0 £1 






u 


♦* ♦♦ * 




. jjJSjLudll 


aU\'\*\\ 4.26 


** 

L^J 


. 4_lLaiLoull (AjjjlAljj (AjIjIaH ^)-£al Lo 4 Jali^. a \\ £j1a11 

CAIjIaIIj AjjILg WjaAi jj£1 Cj]j1aH IaAj 

CIjVVI Ajjjj] aL&xIuiaII 

<LajtL<21 <J£ ^jl c > i^j 4 A SjIaII .3.26 (J^ a 2 I ^iaj) 

<_^j J^' c> *>• 4^4^ tjijl 2.5 

3.2 4^ajtL<21 ^Jj I C_1&A-Jj 4.0 4-^jliLall 

(AjLq jLLall (jLnl <aiik^ CIiajojj B £jIa 11 ^5^ ^ mij 
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2.5 Q 



.4^ j s jb jbSjjla 3.26 


4A9 1^21 qlLoll ( jLuj^j I ajI c4 Wh'v *\\ £j)a11 a 2£J1 aliLill <, jLuj^J 

-v ♦ * ♦ ^ ** V * 


v ^ ** v * 

4 iLoiL jjj aIjj^ £j1a1I (J^jjs (AjLqjIaaII 

^jALojlio (JS AjJa Axj SjIaII ^jujj aIxj ^jt AiL<21 - Aill^ (AjLqjULo]) 

Sm t jjud ^> j c3.26 / l£judll , £^a 11 4 ^K\l 4 ^q qlLoll aja^a! .1*-^ ruin I IAq 


^jJUO gl ^ Xi ^}'~'-' ^ k ^ ^ ^jlAJi A k JO^ «^Lx J ^ J< OJAAUI -UJF • ■ ■ ■ J A V_JUMJ1dAUI 

Vji U-bua^A <3.26 Jlil! SJ41 2 lK1I AjA^A] . Uuq uAu'j^ 

. . -..-./j.**. ji *.♦*., . 1 *; A\ A*k\c A\ 


2jl C—Lud^A O.ZO (JS Alii ^9 fijlAl] 4 uS u 4_^ jIZaJI 3vWM . \ju& ^jjj 

AjVaUl* (JLaxAait } du^> ^jjAojlL^ll AAsI^aII 4^o 

♦♦ 

uA^J^ (JT^ L$J^ C5^' jl ^jjj .AjjIjIaII 

** ♦♦ 


°j 


,141 


l Ua VLaxAudl 


fltf = 


4.012x3.212 12.812 


4.012 + 3.212 7.212 


= 1.777 ...12 


. ^jl 1.8 ^jIaII £^31 ^-isI^aSI 4^qj\aa]1 (JJjLuA 

.£j1a 11 4 'Qi’bll 4 ^qj IL<2) AAsI^aII 4^q :IL^]I ^jJa 
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2 - 5 ^ 1.8 0 



.3.26 l&SU SjUI AialUl 4j U ..n ' l j jhll 4.26 Jiill 

.^jLoiLoij ejlj Ajjlj!La]l ^jLoiLou]! SjUl ^ 1 4.26 cj^ 

:SjI2I 0 ^J USII a*j\±J\ lsjI^j 

♦* 

R t = 2.5 n + 1.777 Q = 4.3 Q 

. 2k jl 4.3 1 2lA A l^\Wja\\ SjIaII ^LgjULg 

* ♦♦ ** 


SjUI ^ jluilj 4 _jL«a 5.26 

♦♦ 

AsUaH £-4-° ^ AjC-jjj^ll dlWild]) (d ^ 

^jt .Jaljs 240 120 aaIx-aII y\\ ^jLoijj 

« ♦* *♦ 

48 5 1 24 jf 12 jl 6 -J cJ-qjlj Ukj Ajc-]jJ}]I dal J><ixdd 

._Uj^ 


A 3 jud^> J jl ^)Ljj (jjAiiLi Aiajujl^J ajl.21 AjojldL ^jldll ^^daj 

tJaljillj y\\ I^a E <JLoj -E = I R ^ j) 

A^aj\ILa E (JflxLlj i £11 fiduj / (JILqJj 

cjjjjj dtj L-jl_jai^, ^LqjIaaII jj£j Lodc-j 

- A 2£ll Sjl.^11 A^OjliLo ^lc* ^ ^ajjaid 5 ^aj • jjjjli 
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/(amp) = 


E (volts) 
R (Ohms) 


** ^ 


^ .5.26 Jlill AjL oiLaull SjUl JS11 jLull :<UL^ 


. Ja] j3 120 (^LuoJ £jJlo, 


<r 

T. 


2.5 Q 

AAA 

3.2Q 

4.0 0 

AAA 

^LuoaII A-AjudLujj Ij 5.26 



I ^a $1 / Q jpl£ (JL&XJjujIj l 


/(amp) = 


120 V 


120 V 


E (volts) 

R (ohms) (2.5 + 3.2 + 4.0) Q 9.7 Q 


= 12.371 ... or 12 amp 

120 ^ ^ ^jLujj 4^*jl 9.7 AjLuLouII djjLui Ijj 

•J^ 12 LS* 

a. AiiiiSi iAjjl jlall Sjl.21 ^3 jLiill .Ij-IaJi] 4_iaiAj (JaxjjolJj 

1 ♦♦ ^ 

aJSA\ a^j\U\ Jc. £*A\ 
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jtuStj JLoatlujt 6.26 


^ gj^LiS Cy* Jjiall g^a ^3 Cll^i£jauj (jfr diajll 

. jLii]| (jjoLlLaj (jjoLlLa 4_ll*JI o^J (j^La*ILoui]l ^AuiJj . lAjLij^ 

• 4^ J> jaJ ^ aj\A) ^ J*^j U^-J 

JfaJl qA&a 1.6.26 


i£ 

(1) :^' ^JjoLiLq (Jl^QJMxxl ' u^- i>'^ 

^LjLj IgJI g^' (jlfl '^lj ‘(jj^j U£ CL^' 0jL>3 J* 

Jj| .5)1.311 £» <_>ul)Li]l g/ikVi (jjj (j_j*£]| (J^a ^A ^aJI 

(2) .SjJjS “LajlLaJ gjjLiLa Jjjy toji.2! t? it gjjiLsLa AiLjal 

^11 AijUall p LjjJa .lljJLJ i^^aslLall ^3 ^)l_£lll ^yaj l a! 

.^jaJ| lift 3^1 Ls ^jqj .^?J' 

U-L-ull SjUl J ^1\ o-Lj L* 1.1.6.26 


<— Sjxu li] .£jiall ^ -^L (jjj 6.26 (JSjoill ^3 V] ■’>$•>11 ^ULa J^jj 
ciCyLoaVl (jt C£_lL<Jl ^ ^IjoU <^11 ^jLuoJ 

JJjolJ lilj 3.2 gjijla cylc- V 2 (jjdLliLa (Jjl^jj 

.l^lfr _Ljj 4> Jl J\ tlg-iSjL jjj (_^)3 J] 
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T 


“ ” 1 


S 

1 



2.5 0 


AAA 


3.2Q 


4.5 0 

AAA 



j 


.4-iLiLu s ^ 2^ LAAa 6.26 


*» 


cJ^^I C5^ 2 .4 IQ a \^2I ^2 1 ^ ^iq\ 1 La ?4jLuiA 

?J2j3 120 lsjUj 1 J, mJjSJI <21 u2u ^21 ^21 jl£ 12 6.26 

** * ' * * ^ * * *♦ ^ 


-fj' 3.2 2 O" 3 ^ l>^ : J^ 

oJA ^2 c. ^ •> II lajjA i— iLmaJj .“LaalL2l ^)JC- jLlJ OJO^ 1 L^ ^ ^ " 4a_jJ& 

^ Jj^\ S^kkJI jli 12 ,Sjl2i jl2l ^Kll jL2l <ij^ ^ <<^1121 

.S)I2I jL2l ^l£ll jLi2l (— jLuia. 


'.A 221 o;I 2I “LajlLa i . '-^"' tsjl2l ^121 jLnl! i_jLaiaJ 

= R ^ “I - /?2 "I” ^3 

= (2.5 + 3.2 + 4.0)12 

= 9.7 a 
E 120 V 

/ = — = = 12.37 ... or 12 amp 

R 9.7 Q H 

:<^jjlL2l ^gic. ^.aJI -lajiA -Ij-Ia2 ^A <2121 *jLi<1I 

E = IR = 12 amp x3.211 = 38.4 or 38 V 
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J±kj tJJja 38 UjIc. ia^j ipj) 3.2 jjc. jjxJ 12 ; $ y> 

.^L«ua]| o^A ^^1 2 (_)iiLiia]l 

4*jlji41 *1,141 J ml\ o- IjL. 2.1.6.26 

♦♦ 

CALq ^ULJl }Ja Ag (jjoLliLa QjSL) 4^)Aj^J 1 C-Ll^. ^a 

C^^LoaVl ^Ac> Ag Ja^4& ^»Ac< clil . Ag ~\W n/a S^-saj^ 

A -*£ vl^uaj ^aJI <uua ^J] 7.26 Jliill gi ,jli 




aj jljl^ caI jta ^ tUAL 7.26 


jUit o-bi4 2.6.26 


(jjdLliLa .SjIaII ^9 ^AJ ^a11 SAjuj ^JjoLiH ^JAijULa lIa* 


j> 

** ** 
Jjo LJ 


4&jIa11 (J^C- ^9 ^jjjI iLall I - 1 AudlujJ £j1a11 j x^jk a\\ 

A^q ^-jj A*aj q . I A^. 4_i1^Ja qILqj £_Lk-saJ t^Ull ^iij ^ p 

jouJalx Sll (Jq^- 11 &Ajoj ^jQ ' ^aII -la9^UI ^ja\ 4 jLiill ^jjjjjILq 

♦♦ *♦ 

. jli J oAji ^gJI IgJ^-Jj lilluJI 


UuAuull SjUl <J jLAl 1.2.6.26 

♦♦ 

A^a. ^jLuoJ LoAic. <j 1 IjIj 4(3jLoiH *^Wq^\1 6j)a11 &AA jIjj Ijjjud^ LoAic. 

4 ^LudLouli SjIaII .J A^kjj V . u^cl 12 ^jIjojj jtnll ^jli Jaljs 120 * fLoli 

* * *♦ * * ^ * 
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^)LnH (jl J] |^laj q t CljjjLauJ CljjjLii. 

tig jaiq*i 4 a\$W ^Jj ^l^jjujj L_fljjaj 8 . 26 J^' (_ 5 ^ Lilli (jj^ t&jl^ll 

•j^ 12 J\ 

** 


2.5 Q 



AjjIjIaH CjI;WI <ji jtull 2.2.6.26 


. jtnll Clrn^J Llajl AjjljiLJt Cls]jl2l jl_illl ^joJjILg (Jj^aj L_L2 


LKftJ o\* gr* Cj|;Lai^ Jjaj ^1 l>klj 

• 9.26 J<; xlall ^)laj| .Jai3 *Li3 £jJajJ ^ill 



LqaIc. 9.26 2iil 2 j 1 ^)Lilll ^jujUixi cLjI^^ ^)I2Lq Lq i aJLulq 

?Jal ^3 120 jl-21 ^jLojJ 

£ £ 

c > JjVI pjill 9 ^-lixill (jjj ^jjJaj^o 1 t^JLoixJl a^A ^J1 

t2 (JjAjL&II Lq I .Sjl2l ^i^ll jLilll (3^^ lil J 
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.1^.1 q .JaSfl >^)ill tilli ^jLil lilj cajl^ll V^o ^)ill (j jcuJa 

A*a ^IIaIIj ^ .^Jt ^-iLa 4£jsu* L - l^J Lilli &Ajuj L-jLua^J 4 j! Ijjj tAlLLuall ^JalLoSl 

:Vj! AjKII SjWI i^jUu c-jL^ lil .S)l^ll Uill 



2.5 ft + 4.0 ft + 


1 

3.2 ft 


12.81 
32 ft + 
30.8 _ 
32 ft “ 


8 ( 10 
32 ft + 32 ft 

0.9625 ft -1 


1 

R t = t- = 1.04 or 1.0 ft 

0.9625 ft -1 


^gi jLall jLii^ ‘ . '' ' “**• (_5^ Ajltill a_jJaa. ]lj 

E 120 V 

/ = — = „ „ ^ = 120 amps 
R 1.0 ft F 


Jjfa' 120 1 <4j <jA£4' J^Ai 


:Aj 3 jA ^41 £jall jIjj V] 2 o>UaJI cy^ Vi 


E _ 120 V 
R ~ 3.2 ft 


37.5 amps 


^)Lllll 4 <LqjLLa 11 4 Oc> ajl^ll c^l^Loil ^jl 4 j L m^lI^Ij 

^j9j . lAjjiliJ ^LojLLill ^ -vll t^Laiil 4 LiLioll 

jIjj jjitJJj cdsLoflLall tsjla^ <jaiil 2l^Jl ^Lj c<Jj!j1a 11 Cls]jl^ll 

. lAjjjtliJ 4 _-gjLLo11 
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7.26 


<LijIj^A]| djljl^ll CLjLoi 3LL<J1 1 iLaxlLaJ cJa^jamll j^y^jk . J 

^^ic. l^SvLull (J^l^lt ci^yLaiVl ;»UaJ ^ lLl^Ll^S I jlll 

* ♦♦ 

^xiajVI li'N (Ja-^jJj . I ^ jIj'nII Ii'nIU ^j^.Laill Ja^JI 6(JsV) 

(_>^jVI £* d <-7*H gr^' £A LS^J) 

• 10.26 ^iajl .^qjIaaII a i a SjIj 4 l^i ml jj 


Ls jJaj\ Jajl^k 


4. jkll 


i> f jii Jj£ 

:u*ii <£±^i 


4jU^ fjL j$£ IlL 



£3 Jj^l 


>' j^?^l i>^u^ 10.26 J^l 


tils • ^jjjdll 4_2 c- ^jJajjtilt L- IjjJakj l^L^a jj aJllc. 

cs^J^' i)'- 2 L- ^ X JJ 4 jl$aJI Aj1c.j 4jjIj^£]I CjUjUI (Jjj ^Uj J* 
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4 \\ \\ ^9 4_j ^)Lnll c3^ A^ojlLoll 4 ^>>Q-v \aW 

j) Jjjp cl) -0 (JjjLqjII (Ja-^^. 13j Lai .Sjl^ll WqTiQ l ^4 \\ *^\\ ^JalS gl 4 ^^»1 q11^ 
(JxjouJI ^j-^iuudll ^jai'N jli A Ax. \\ (jjfLi 

4_^Ax-^aJ AlLL-saj ^Jj SjIaII ,j| A^ojoi^ ^j>o V^^.1 ji J)lg ^ H 

.ijiLi. ajjIj^£ 
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.27 


4_AIj^ LjLualjLa 


tiUVl 1.27 

AjLudlLa AjIa 4 \ x ^ AC/LojI JLoJUjajl 4 _Lo&! ^_9 .1 

dS 

- ^ ^ 11 L-jLai^. ^ .2 

i 

. c_Ludl_L<Ji AlLaiSI ^jjdtiLa L_jLua^ qa .3 

- (Jjl. wtl ^ja ^Ujo)11a]| A£yLajVl AjLudliLa ^jLu^l ^JA jSaiII .4 

.AxjLill AjA^j i ^jA ^4 A \\ 4_ba&i ^3 .5 


2.27 


44 4-L&xj.^b& 11 ^jAUcaII L-Lx-sajjj . 4 \ AI^LojVI (Ja* 


♦* *♦ 
b OJJ 


A^ ^ L_alS ^jA3 j £jjj^ Ajj^j I^jajULa jl V] cLujoA 4 l>>q>. Aq A^ojIaaj 


4jp jbjl iJjl; jaJ (jic. IgL ^a Vl Ijlj -44 j4^ Ji>« OP 44^ 

£ 

. AUa ^jC. ^.Ull ik x All! aLjAjIj SjIaII ^Jj ^Al 9 l^-ilc. A^Jl 

£ £ 

W1 (JA 4 tg 4_2kjA (Jj3 Ia AC/LojVI jujJ (_£AjJj 

lAja^j 1a] jU JUlAV 4_ial£ <jj£j ^jt SaI jIaII <j£ajj cl^Jjlc. ^Li^jl 

. bbjlj^j (JIjAjul)U 4-Lli SaIa 
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Jl^J! JsjjA uluta 3.27 


JJL>* u& <Aa.Ull a;[pJI ^ 
4 4_nJajj) £jJaj i 


/ ■ i^i ^ iffS 1 1^ i 

L 2 ** 


^jJjouJI 

^^Qjaboll A^ jaJl hj^i. (^jxo^l) ^ 3 -^' 

^ \ !U ^ ^ ^ \ i ^ ^ 11 Ja ijjA a .%3 2 CljjjiAll ^3aa <q ^Jl I AA 

.^LaetLa ^)Ln]l JU^y* U^ 0 A^^Jt ^B ^j>>! Q-v \ y j\ l (Ja*JjouJ1 

I ♦♦ 

£ £ 

aILuJIj .l$4 ^Ij^II jlnll JJJA ^jUj -ilj4l (ji ^jaJI JajjA 

^ £ & £ 

AA^JJj ,Aj ^j>Q ^)j£l (A11 a U-J^ Vi ^jL&jJa lA& 

cAlLaJl ^jjoILg AA^JJj - 4 £j!a1I A^qjULqj ^jliil'l SAjuiJ ^ ^ \\ JajJ& ^AiLo 

(Jjiaj jlaioj .ajl^ll 4-S <-C4 t_Jjlk4l 

<3^1 £aIc« <A£yLajV^ 4--ojliLa ^Jajtjj - ^ ^-iLa (^j-q cAlLuall 

<jl 4 -^ U> (J) 1 >^J Jjia c> ^ 1,000 

. S A^l J fi^CLaUi 4_lLaiLalJ A^QjliLo Ajj^a^J fjli uAlLuJl 


♦♦ 

1 1 
*♦ 


^0 4 jjjiiiQ djLajlLall 4 qI^-v ^ (AC/LojI ^LajtLa 1 2 ^jajJs 

caLujILoS caLojILq ^ 1 3 t ^£j 4 ^V 1 1 ^)l-iX^ 

jt ^»AB 1000 cJ^ fVl-J &Uax>a ^LajtLaH <jt Ja^.V .AjjIaII CLsIa^oIIj (AC/LojVI 

cC 1 j]jIa 1 I (Ja^ILoA Lq jjAljj .(JjJall j{±a 100 cJ^ 

iAllj Cl lLaxlLoJ AB 3 c^LojlLall J^jCLouJI JjUl ^jl ^Jj 

^l^jlj tAl!)LajVl CIsLqjILq ^aJB Lol . Ia±a ^ LjajV 

J ^ 4 ajll ^jIj^£]I jla -41 Aiiii^ 


(American Wire Gauge) (AWG) 
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^9 ClAjoaliLa L-jLoi^, ^9 (J^***^^ S-^-Jj ^pix-sa-o ^9 

. ^LqIIaV 1 pjjJaj^a r*4o n W^ll 

<>]^VI Clsti CA|;1 aH kJta. .^ajl j tjl9 (JLoJtlLajlj Ag Ja^lA C—Lua^J 

-k*^ gr^k' *kx^' jk*-* •%2 -j Ja^lA AjA^j L^J tk»^l*Jl 

(J^la jU 4 A^_s>Jl Jaj^A (j^j . (AjIjIaH ^jkaxJ %3 ^IaAaj 

^ja lc-^2kj ^Jj £_lL<21 ^ja kJ^Ja \a\ yy* l ^AlLaill 

. J^aJI ^1 A-fLall j^JA AiLaLAll (Jjja jl t(iilLJI d>L) ,*4^1' 


** *.f 


(_^jLajJ kJ^Ja q 12 k pSI ^ja l* 1L> ^Ac- ^ ^ Ja^jA ^AiLo \a IAJLulG 

10.0 4^ jUt (J^aJt jIjj SAjua ^jLojJj 4^»A9 1500.0 

^>jl 1.62 (_5jljajj 12 Cy tdLuJt <-ajtLa 4 12 ^ja 

1 ^jLuLj 4-lUl Ag *y\\ Ja^lA ^jl A^. \ ^ ci ^jqj^ (^\ .aaMjailjj . ^A9 1000 

1.62 £1 

E = IR = 10.0 amp x . x 1,500 ft = 24.3 V 

H 1,000 ft 

24.3 ^»a 5 1500 kJ^Ia 12 cAlLoill ^ic- -la^kk 

Iaa JajjA <J$J tJsilji 120 i_<jLuiJ £JX»1) ^ ^ jjlf i, lilfl .Ja]j2 

^ -n. \i 4-3^ 1^11 A^m ill (jjjLuij 


24.3 V 
120V 


x 100 = 20.25% 


12 tdLaill (_la«Iluil Ijlj . I^3k ajJjS %20.25 ^uslli 4^ \ ar ill 4 _j!_j^JI 
‘-jjJJJ t ^jau^a jaj J**J jjl (^b^lll jl$aJI U^ ‘<_ks2' 

A -n. jjj jjj ja. 4— Jj >~Vll 4_ijl£^i j 4-aj ■: 4 A 4 j- - a Vi 1 - (jx ^JC. I o ..i ^ cill 1 21 
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( j^Ludj ^kll jLjj (JiiJ u£l <^1 Luj ,21 a_^.L^. Adi 12 .<212 

** * ** * * ♦♦ ■ ~ ^ 

.<oa 1500 AiU* jiJ 10.0 


£ £ 


(jj£j C^a2 1000 (j-a ^)j^a3 S f jl (JjJal ^Jb ^21 dCyLuoVI 5Jl^. ^ij 
! (J ^ 2 a A 2 £ll 4 ^ojliL 2 l 2 il^j . (J^laSI l 2 n^. AjjojIaLg 

t? rn) 

= W7F x i(/t) 


7? i ^2L2I 7y (JjJall £j2Lq a a!£ 11 2L2I ^LojlJLa ^jb 7?^ d 




.^2 1000 J £1 Sj^Lq a^jIL 2 I ^Jb 

2 L 21 ^joiIaa v^Uu^ 4.27 

l^laj j 4 LL^ ^j£J - ^ H JajjJb i-l^Q ^ bjajV AjLIj 2 I aHjoiaII 1 iLadi 2 

dC/LudVI djLajlLQ ^ljUcaIIj £AjLq Ajj 12I Ajjudj ^jl 


^aJ cJ^JJLq ,^.^k Jajd& ^Jj C 5 ^jp ^ 1 5 000 -SI A-qjILq C-jLua^J 

. 1 2 (3^1a 1S Ajldua L_Lajli2l ^1121 jlddj 


«• 


(^jLujJ a^_2kj ^ll2 15.0 AjAjuj ^jIjj ^21 ^aj^)UI 2L2I ^jjoILq Lo lAJLuu-4 

>H Ja^jA S/I ^Ic- 200.0 AllaLaui Jj 120 

?%2 a2c. 


c> Jl ^jaJI JajjA j <«* <_sAjV ' SjiaiJI :<Jall 
V D = 120 Vx 0.02 = 2.4 V 
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2.4 ^ ^ 11 Ja^jA ^llll C^lLuall 2^ojliLa C - Lud^ J 

** ♦♦ ** ♦♦ * 

I a 9- (j 4^ <^113 ^ 


E 2.4 V 

^ — 

/ 15.0 amp 


= 0.16 n 


jli 4^n^l 15 ^Liill 0.16 (Jsl ^LojlLoll ci±jl£ Ijj 

L-jl jui*\ ^3 J^jLLouJI y\\ ^jl Jj <Aljl .%2 (Jsl OJ^ >H Ja^lA 

.*^1 ^a. V i^aJI Ja :^ jA jA IjA 4_^ji2>2! 

^Jj ^JIjjoL^all <-QjlL2l (Jj^j L-i^J 4^ ^ (JjALgII tilLalU 

tilli j^q Vnj .12 ^2)LaH ^jjolL<Jl jliLkl 1000 -SI ^LqjILq 

C. O-W ^jLoXJjujIj 


R 




1,000 ft J 2 X 200.0 ft 


0.16 £1 n 

x 1,000 ft = 0.40 


1,000 ft 


AiLaLA (jl SA^vV | 12 Sjjl^ll ^jUIj &^A *La e^lLoH *Lo_i3 

^Jj £_llaH c^lLaJi J^la .l^V 2 -J CllJjjJa .^3 ^,^3 200.0 

^jjoILq jljlkl ^j^ajxll J . (cjS -LudaJl ^3 4£-lLall ^Jj ^aJ 

^LajlLo 4 12 ( 3 ^-LJI ^S] ^^ 2 ^) 11 j .5-j^joi^all ^ j\\sW ^jc- Ji 9 '* ^ jLujj ^LqjILq 

^jLou 4 ^1UI 1000 -11 ?J 0.41 c5jl^ 6 ^1UI 

AILqjILq 4 ^a3j cilLaill jmj lil ,^a^3 1000 -U ^ajl 0.26 

. Ig-La ^}j£l ClbaLil j 2 ^11 2 ^qjUL<J1 2jjj3 


£ £ jj 

,<j3 ^jLaII j ) Lilli j cdLoill ^LqjILq 2 ^ ^-^4 ^ >S1 Ja^iA q\ ^JiLaVl &^a 2)^ 
c^I^LojI^ cIjIjIaaII JLojtiLajl ^ ^ ^11 Ja^A ^3 aILq) o^j 
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(ji ^jaJ^La ^JJC- AjI AAa (JL^xlLoali . ^(Jj 

.18 $1 16 cilUt AjIaAaII ^JA ^)JJ^ ^Ix-saJ 

. <lij ^_Ja!LajJ ^)Lnll L? \^ (3 -0 ‘A. Vj.'W ^ c*J^Luil gAA^ 


^jl ^jjAaIAaII 4_L-ajJl A^ojULaI ^*8 a ) tdA^jj £a)Aa ^ja ^)j£l (JIaxJjuoI 

£ £ £ S 

ClL^Lx-aj ^jl C - AJjuj lAAj .Al^LuoVi A^ojULa V^q ql ^JjLoia Qj£j 

. I^jouiS ^*j-i^. aa^.Luj c' ; Aji'o £ jj ^ (J-Laaiill AjIa AjIaI aaII 


aJjJoj <18 4_a3j aILuj AjIa £a)aa] ^j^aj ^aII jLiiH jIaaa 1^ rAJLut* 
IaAiC- %2 A^_^J1 Ja ijd& ^jjl^JJ ^jl (jjA (j-0 4_1 aL (jl <^A3 100 (_5 jLojJ 

?Ja]j3 120 ^-11^11 A^ y.:jljajJ 


S 4 


:A -> c> AJJd^ J1 A^J I JajjA V$1 AAaJ :JaJ! 


V D = 120 Vx 0.02 = 2.4 V 


.JaljS 2.4 (JJjIjoiJ SaIAaSI ,2c. A^-a. Ja i^A <21 ^AjJ (_£Ait t - > L ui^A .2 

*♦ * ■ ~ * ■ ~ ^ *♦ * ** * * ' 


S* * 


AlLaill -18 AiLaJ( Ka jULa j jsqi (JL^lLujIj aIIa ^k^iLj 

if^aAA 200 (_5^ ^LoiaI) L Q* >>s-j ^jLaiJ 


/ = - = 

R 


2.4 V 


2.4 V 


6.51 H 
1000 ft 


X200 ft 1.302 Cl 


= 1.843 ... or 1.84 amp 


100 18 (»3j lilLoi __}xjj (jl (jS»J (_£.i3l ( _ 5 -aiaC.'il jLldll (_5jLaiJ 

■ 2j l^jli 4 _j1jj (Jill SjIaaII ciiLajtiLojl lili . 1.84 
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. dj^yLx-sa ail <a qlLo CIjIjIAaII (JIajiLuJ A ^ c> 

^)A u£l Qj£j u' Ia^ 5 50 l*ag \ a Qj Ja ^jluaJ ^)_£llH 

♦♦ 

Ia£^)IjuJ <^ja ^C^)ll L5^~ 100 l^-S^ia 6-l^.lj £j(a<q ^LojULa 

^Jh 4(Jda3! LS - ^ ^JaI^JI 4 K olj -4 mQ^ ^jjolLa]| 

. jm jtui 


lilLudU C1 j13 £^1AaH ^3 ^}AJ (jl (J^A 1 a1oC.V t ^)LnH ^jl^Lo La I AJLuJA 

♦♦ ** ♦♦ 

4^jILq d±jl£ 9 d iLoxILuj! (jj <ajLaiH <Hjoia 11 £jj£aa 11 18 

?^J.- 8.0 1-Qg Vn <L^a jji 


: fj' ujj^ £-» -Mi* 2.4 c5jl^y <J £> AJUlA ^ ^ Jss^jA ^ j LaXJjuJ U :JaJI 


E _ 2.4 V 

fl (te^S x 200 ft ) + 8 -° n 

2.4 V 

= ^ _ = 0.2580 ... or 0.26 amp 

9.302 Q H 


n 

** 


^ja Vd Ia33 50 Ia^-Lq (Jjla (j-idldo (JIaxJjujI ^jl JUJI 1.4A ^ja da 

jj 

4^GjL2a] 1 C ? IJjudJ Cll^)A £JjoJ jlj^AJ ^)Lul( 100 

. ^ jl 8.0 J (J4J <L-sajJ«l VjC. <A^.ljH AjSldaVl 


djLajlLi JLjJLdll * .Jatjllj djIj^Vt (3^ djlc.Ua!Lajt j32J 

(JIa*Jjoj 1 l_L^J 4-lal^llj 4*1C.\ Wunl (JjxdM 4-AJ^Ul t^l^LaaVl 

•(jW^ j^I) lU^JI dddll %\ AjjIj^£ 11 A^lkdiVl 
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2 25 (JJjl jojJ Sj1a<q (J^tliujj lJjjmuj iAJLula 

*♦ 

^jjoILq Lo .-ialji 120 (^jLuoj JU£ Jajj 1 100 (j^Lau 

*♦ ♦♦ *♦ 

?I^JLa*jjujI l - i^k j ^j3! 


* ^ 


teij^Ai! te 3 jaj , jjs jLiiii S-im 'iji :JaJ| 


P = El 

P 1,100 W 

/ = — = „ ^ ^ = 9.166 ... or 9.2 amp 
E 120 Q p 


A ;KII Sil^oll AmsjlLa (jVI i.1^. 4%2 (_£_jLol1 A_j ^jaiouj -v la^i& (JLaatSmljj 

c> 


k , k) ^ 


E 2.4 V 

R = — = — — = 0.2618 ... or 0.26 f2 

/ 9.2 amp 

Jl “La jlLa ( jVI -i-li. .^jl 0.26 ^jAAall A iKll ojliall “LajlLa (_£jL jmj 




(J* f 


jS 1000 


R 


Q. 


0.26 Q 


x 1,000 ft 


1,000 ft/ 50 ft 

= 5.236 ... or 5.2 


Q. 


1,000 ft 


16 <i!UI AAjli-j 4^ 1,000 11 fJ t 6.51(5jU2 18 (4; dLlI iujli. 

gj oljS-allj ojIAaII ( ° s JouLa (jl g^ljjaLlj .^aJ3 1,000 11 j»jl 4.09 

LajjLa LaJ2 25 4l jla (_£$LuiJ (^Hl 1 6 f&J 6 -J-lall kilim j J 40-lia. Ilia. 

•Jalj j 100 IgJ&Uaikjjl ^jji Slj)5<a\l 
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JjlJaJ! <> oLu.lL. jUi! 5.27 


lA^l &A*_a11 (JJa^JI (JIa*Jjoj1 (AC/LojVI CI^IjojILq AjA^lil 

tilL ^jl V] .15 5 14 a^jAaII tilL Cy*j 

c^EyLai! / ^Jc. Ja£3 ^jlaXj ^-^-3 ,4 Ag a 6 Ac. AjIAjAa ^ c .lo ■ -U Vi (J J W 11 

♦♦ ** 

1 ^_SLa*jjoj 1 ^TlrTW j RHW j RH j TW^ j T j R 
(jl£ 1a| IaI . Ja]j3 240 J 120 (j^A^-^Jl £aj tJaSs %2 A^ 

^ja3 4 UIILa £_i1a]I A^ ^ jl A^JI ijjA jl JjlxJI g! cilLaill 

,<aiikA JjIa^ (JIaxauiI 




120 Ua$ ^ <AjIj^£ <jAiu 2 k -'2; iAlLaill ^jjoIaa AA^. !AJLul4 

.1.27 JSJil! ^ a&*1\ << ^+V <i> J] JJj* 


L5 ^a11 ^jjj CAULoiaI! p jA^-A 1 Q» Aa cAlLudll / gjSil yyjLaiJ I(J^lj 

^ £ £ 

% 'ij! AA^. .B 4 A. | ^J| Ajaj 21 (jjjj c^jjAjaj 21 (j^J ^ A Ajaj2|j 

* 2j 3 (Jl Aar**UAilj B J A (jJj3LaLAil 

a 2 = b 2 + c 2 


:A AiL^ll 


D4 = V25.0 2 + 20.0 2 

= V625 + 400 = 32.015 ... or 32.0 ft 
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:B 


D r = J 15. 0 2 + 22. 0 2 


= V225 + 484 = 26.627 ... or 26.6 ft 


:<4U1 JS1I JjUl 


L t = (32 ft + 26 ft + 100 ft) x 2 = 316 ft 


V .^£yLall (jjALall ^ILuall ^>3^.1 cl4 (J^lall (JI^x*UjAjj 

ililtlll qS1ji^A\ ^jiLukll (J^xjjujI 131 iL 316 j jj;^l 12 J 1 £Jjoj 

G .14 (3^Aa 11 3 cdLaill (jiilll 350 5 ^ii^l 

(J^x'uxn /jlj ^ Jj^ojtll Ja^ 11 ^)LaL) SJ^L^aII ^ AJ&Ilj ^j3ll g3a 

.AUjull All /> JjSVl 



AILuball a 1.27 ''''^ 
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SjWI AdUa. 6.27 


a JlA j 4 1^43 AjAjoj jLjj ; 9 >» t> Vl^ I )'- 2 (-S' CS^ t-jjljaJI (>» 

♦♦ ** ♦♦ 

PjCl jlilll aCL) ^jdQ 2 _jLa^J 1 CllljCl (j.Axjjaaj -2 \\ *^\\ ^Jali 9 ! 4 <LjJaj 

Sj|^. CljJJ C^LqjILq ^l£- LoAlc> ^lijjl 

clcjj cfijWl clcjj Lo^ic-j .l^k Ja^A& lU -““U 

jLiill ‘'^}g Ati ^jSill Jdaj Idl . Ljajl aJt Ja_jjA dldjjJ to4j!i4l 

2LSU ^ij .is&Ul JLLaJI Sjb dji? Sjldll ^ ^jll iS A^\ JS1I 

♦♦ ♦♦ ** ♦♦ ♦♦ 

cl jj^ 2 Jl^. J cjLilll ( 3 ^ j 4 2 JajL<Jl 

9 I 4 ^^Utl CllSjl^J Ijj . I^jS L>° £-1ajj ajldl 4 j\ ^«v \l 

^pajidl L^J lil ^jl ^j*j ^jli i^JallH JaiLoj 

. Ig \)x CoJ Sclc.] <Jj 3 jx^qll r-^Lx^a] jt 

(JL&jCLul^U CljUu^juIill ^Jax ^ l^-ilc. ^J^' s s (,5-^^ ^LiSLxiaVl 2 \\ \\ 

jl4l jlull jjj jl^oloib c_j%j ^dll ij!4l ^LIS ^ 

CS ^ 1 5 C^j iJL^]' <-l^J Udjc-J .^dlpJI iaaJI ^ jl4l jlnllj J^dLuili Jadll 

♦♦ ** ♦♦ 

J5 ^ £ 

4jU^1I I^a l« 2 jjx jk 5 J IcAq .ajldl ^gAjJalidli ^Jallll Jal x ja J 

^x-sajJj . s-Lol) L_Jjillj 4 n.*\» *\\ L_il*_I( djlc 2_ljlj^iH dslj^V I ^AaxJjoiaI 

^AjJalioll ^Jallll C - Ij^jJJ Lxlajl ^jlaxJ 

. I^-Lq 4_Jl*J. 2 _xukls djli ^Lx^ald tCjllKu^J^ (jy$ 

AjjIaII JjLula 7.27 

£%}i\ jLi*jj Ljajl (_]<a«IiuLj (jldlJI yj^> jjjS s 4_jdl*JI 
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c jjUx*Uj>) } 3J.Hl <Hj]j 1 3^^ } LoJSj . H^LudVl djUudULa ^ v wM ^j£jJ>aVl 

dC/Lail dAjudlLa djLajlLo 13 JfrnLftlt ^QjJaJJ Aj^Lall ClAjudliLall 

. (JLoxjjujV 1 AjtjUi 


«* L.Z 


jjxoi 10 JiAi L * 2.5 ^jVuLi 4 9 Wq ^ 4_nLaui dlLuo JSjj ! AJLula 

^11 -la^JA J)jlnJJ (J^9 .-Lai j3 120 3 ?jIjolI £jl^ 24 Ailjoui 


?%2 cSjluu gJll 1$j £> 


^JUd^J ) / JaxJ) 4-<uHl <2c» 

L,S ♦♦ ♦♦ 


£ 4 


: c5 lai]| .^'1 JajjA Vjl CCa. '.JaJI 

0.676 Q 

E = IR = 10 amp x — — x (24 m x 2) = 3.244. . V 

100 m 


(Jj^La]l oUaa-a (0.676 12/100 ITl) lilLoJI j^La <141 “LajlLa Cl 




- -IfrnJl -La ijj^J AjjIaII 4_boull l Lain I /j .13 


3.244 V 
120 V 


= 2.704 or 2.7% 


,%2 <4UI ^ a. 11 JajjA (jV jjc. 2 11 (_jl A^jlill 
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.28 


tiUVl 1.28 


jjAx-saA i qj Clll^ >^xJi < lllliAj t> u^jJI .1 

. aAjjujj 9 A^Ual! 

S-tct JIajCIojI ^3 .2 

. C-A£j"\aH ^ja AjuLilt ^t^Vt cAx-saj qa (j£uclA\ .3 

- d a! 1 (J-lA^lilt ^ja A^JCaK A A A^Jt ptilijt ^ja ^j^Alilt .4 

ciAajLla a^c! Cy* (j^iilt .5 

^ 2.28 

4^^ AiiL ji Aiiyi j>j aJT j* 4^-11 

£tayi ^aiaj gjJjJlA ^^Jc. L-L^J til bt-AJC-t l^-ilc. AjjC^Jt A£.|j)jlt 3 aJ*Jj 

I^Ij^aH ptiijt ^JA tj*^A*n (jtj AjuLilt Cljl£j2^t ^t>jt )j3j*J (jt 

I^Ca Ax.j31a ^ cIaj Cl) ; V ";J^ • j'vV'a ^.Ix^a 33 9 . ^jjjla ^3 iilalil ^j3'La1i 

Alt ^)aC< 33^jjj .A^IILaII Ajc.]j)jlt JLaC-V) CbUikliA ^3-jk^j Ajxj 


• lgj£ (Jaxj <fc -Ai jaJ ^ilt Aj_uI1 j A_1a A j^IL^aII Ai_Ja Jl AIIas-^Ia ^jtCiLAJ ^jlj^ilt 
AjjIj^£J 1 Cl ^tt Cl)Vt AXJjujt q A_illlllt ^JatiLali ^Jl lJjjjoj 9 

.Jalj3 240 J 120 >11 j Jaxj ^^llt jjUt a-ll^jll 
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3.28 

jli tilli ^3 <jLuj AiUall (Jj^Ill aJjjuo j *W 

l*jla a^a jjSjll aSIL jl*u <> <l£ 1 

(j44 <S^liLo C1 j]jjj1j ^ j .*b^£Jlj 

^Lilalill IaA I^jjj Uua ^UjoLij^ll (JjLlIaII jjjtill Ic^j * AlLlilll 

(_)^C- ^Jjudl ij^ll ai (J^oxlijudj L_fljjaJj - CjtiaJLgjV I j [(JjA-^jilS!] 


bjlj^£ Uuuk» ^ !Aia. 41ui _>«j <^4' *L)$£1I 2 


*♦ ♦♦ ♦* 


• "“ ' "AjJLuJI A-ulakJlj "+" *Uakj>Jl 4 jji Wo\l LaA ^Ul) jSaJl 

oj^j^a^Q ^ jouJalx ^ ^g jujjJalx *\\ ^Jq'n. V» LaAic-j 

dlLulakJtj ^)SIjjj 4JjIAL<J 1 djLnlaklt ^jaj SjS aIjJJ 6^jI^ (jjnblx . a 

tcdLoill ^gi ^)Lall ^^gjlj^)^]) ^)Lnll SAjuaj SAjuj ^)jti3j .l_j31^jj 4 alia. at 


. ajIaII ^ joulalx ^11 (JiLaJt e AlLoiH (jjj <jj!j]lj CajIaII ^ 

* ♦♦ * ♦♦ 


j ail 


lajx^2l JU it oAJaJj 

.1.28 jtsl 
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a! 1.28 


jfoj cilUl J] *^*£11 1.28 Jiill ^ ^LnLill jLo ^ 

y£* ^jIaII jaLjJalx ^lt (JiLaJlj ^clAjl) ^ joulalx a\\ 

ii3ja-4l ^ ■ia.JJj -4LJI (jl;jj lillj .jAAjl^l U J“0^ 1 '» ' a " 

♦♦ ** 

^)1jAH L_lla]l cJ>^ ^ Ajq\^\ 1 4 C^E/LudVl ^)Jj£ ^^jlj^All 

.4 iilaall (Jaia 4 Jajuot I^J AjjAxj C)^ 1 ll^kjA XjJaJ l^-Lo ^jjAjj 

Ja-l^. ^ (J^l£ ^g.lc' 4-L-sal j!Lall Sj il^lLall 4x- ^ A y^-j ^jj] l^lajj 

c*11a ^oljuLj is^ 0 (JL>^ ^A^Ij ^Ij^£11j I^jjAju ^Jtj c jIjAI) ^jaJI 

~ £ 

CjliLiw 4_5^]i cJai^JI (J^Aj ^LijIj^AII A^Uall CIlqIa Lq qJj qAIIj jljAll 


(Ja*j lS^ *? ^2 Utjj l q*u^*i L5^ 9 cALA£j^a11 yA 4-ail^x 4-A-i 

ijs uSSto Ui^j .1^2 cjjliilij jij4i ox ^A4' cjI^Ai ^jj <j 

■ A. jjl SJ1 i'sWj**. *tl l_1jJC.j Uj»a (jJia*j , gJult » Wa^'l 
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uiillaj U|3^ 4.28 
bl>JI 1.4.28 


**♦* 

JJ 


(JjLuJJ 4-UXJO) l^jLt ^ L)j^AJ CjlSp. L Lyfll 

^jjjLujI ^Ac. Ajlall ^XJOJ ^JlAxJ :AaljS?t 4illi]| .1 

* ♦♦ 

• Lnjudj l ^Q'v ia l^ ^Aa j ^i}| 4c.lktinN i 
1*^ ^)-l3Lj^a ^11 lJIjJ * Ai^\W .2 

♦♦ I 

<Ll3Uujj l - iljalJ 4 1^ Hi aIax. joLJ AILgjI (jl tillA C. oK >1 J . (JjXJOlAl 4 jg] 

.AjjIj^£ £_Uj 3 4 Uml i^j AitLjj 

L 4 , >|Q-V ^ (JjxjuL 4 qK*i jm*i ; (Jj3LuujJ| 4-&l£j .3 

^3 /jU-sa^I] Ja£3 dltlLuj 4 » jJgjj juuj ^gjojj 

. Ljajl 4 , ‘-^Qn ^ l^jjl n^» 4 qK*i c^lli L-flixIaJj .A^Laill 

2)j3j 4_a3 JaxJjujj Vj cClAjlc, jAjj V Ujlt JjxIaH .4 


t> uji tAiyJI yi Jj^j eL^ll jJjj jt <*-*j .(jljiOU Jjli 
. ^kl,-. ILI <_]_j*ia]l IL& (J^a JtaJI 9 t^Ilj Aji|^a 

JijSAVI l>° c!jI£j2^1 Ja*j -5 

. ^r l^jJa 

t* »» . 


Se-li^S Cl ^I jjI • df-Lftil) .6 

•%90 j 70 j4j La (_£jljaU 4-LaC- 
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2.4.28 


Adlj^Alt dl£^dt AJhti c*‘ uxijl AaLus *1 

dj;jld]l jl Vj -^dL^lll Aj^SI Alj^j* C5^ u' 

j^l jaid! ^)Lilll dj d. j^q ^B AjldJ! adb d Lu^alB AB dLjLLajIl a-A ^ ^ « aJ 

dil!j LaB l_j ^LuaI! jtilH dlS^^-a La I tSj-ix x*al\ dale. I Wui^l dalA 

. i ' \\c^\ ^Ic. dulj jdxftll IaAj CCJgllLJt j Lilli jAx-^ia ^Ll^J 

dljljJ^JU jjuqILa Sjlda Jjc.Uaj plj^All C. L^aJJ lAdL^dlt jW-v a\\ .2 

dl£j*\A^ AAxll l^lal 9 • IfrXA ^jjold (JjA-sa^. (j^ 


JUI l£ Ajc-Lj^H dldLall Adj U-J^ wf^' 5 ^B ^LLojdauJl 

£ 

AjjAIa AjjIj^^ ^laldA Ad jU 4AJ^1 a11 ^jLiaIIj AjjLia ^)Ld_H 9 

.<JC.L)jlt ^LaII AdL^Alt dl£j^dl (JLidjoalj 


? - 


lfJb|j CjI£^a1I JL^lLuiI l 5.28 

<jjladl LojLojI A ajI dll dl^j^All £.1 aIj ^IajljjojV gJtlll <. ajddlll jijj 

. 4 qV^-v A\ l^X.ijjl QJJ UuB 


jta ^ 1.5.28 




A Wunl , do jLull £-jjj _l<u xjj dAc. Aj^_a. Aac-j ccjjLiIa 

t-JjllLi jIjj jd' ^ .a^jlall AjjiAl! 

• 2.28 (J£jui!) _^Iaj! .^jjljli ( ,_S ■ j^ CjjIj ^ w •» .He. ji 
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AjjllLo Clsjjljj A2kjja cjljiaVt 4 jA*j11 aSIz*. Lol 

4 _^J^Lq 7^ ^-AiaaJl ^_ifi]l j c^^jjoj^A 60 ) A juoij tg_I A-L^ail^ 

. 3.28 120 1^-ia (JS ^jLojj <L^Laila 

Ail jJ Cj1£jj^ ^ 1 ^)Lii]| (JI^qx*UjAj 

.AjjUj 4 j. ,t 1 0 5 (JC- Ajjj ^ILoJtJjai) £Jj)jJ j 




90 180 270 360 450 540 630 720 

1 J^iall Jn^j UJjUla jUj qa jULl£ (jlj JjJ 2.28 


A jj^ 



B jjUI Cjj^ 


x y 


90 180 270 360 450 540 630 720 

Aj1Uj$£ C iU.j.1 

jjUI Ljjliio jlu jj. jjlsLlS (jlj jjj 3.28 J^4Jl 
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ufcUil & 2.5.28 


£ £ 


Cl A£ j*\aN ^aj^j j jbitilj (JjIjjoiII ^Jb C-A£j~\aH s-Iac-I ^Jbl (jl 

.aHi^aII dsllnll Ja*j A^jIIa Ailc-tj AjjIj^AII 

j] <^11^ ]ai^ cJa*j ^j L *‘ lsJ^?. *ball ca^Ls ^^Ac. 

c & IaII C-jK^)Vs C ^lc- ^ju!‘ (AI^^aII j .UL^I £.Ia 1I dj'ijAaS A lie, c II i lal >■ n 

<jlAA .Ajl£jaij|j s-IaII CljKiaS ^ja ^ja Aaa^a Aj^lJl C1 )L^j 3 (jj£j 

** 

£jA1 *\\ ^AC. e-j^JS /lJCj fide* Ajlklc A^j^)a ^Ac. C1jI£j^a11 ^ja ^jlc. 

^ aII (AJj^aII JIajCLojI (^j^aJj . Ua^SA Ic-lijjl AjjI^. ^lijj! 

ASIAa ^JA AaJ (JJdJj djl^Aall ^JA (Jl^. AjV C&^AXaH 3JjLaH A njti 
, Jl fi^jiiAll ^xja'n Jij c > i^j Ai! V] .A_ilkl^ll J] 

a-a£^-a!1 c!jI£j^a11 ^jjj IaI . { ji bb aj aL a A » \\ ^1»lq ^Jj (J^JaII 

•Cb^ (-^jfA') jjai ^ clmj Aj^jLi. eP^V' 

J-b^l 3.5.28 

C!jI£^a L_L^aJJj . (Ja^. CCUS ji Cljljl jJajgJ CIjIa (JaL^aj CIA^j^aII xjj^aj 
(jl V) cClA^ll dllc (JaI^aII ^ja tgjlj CljljljA-axiiV ' dllc (JaI^aII 

l g I a^jj aAa^j a. a Wui*i ^Illl ^^a! 1 C5^ j-&*AI 

. AaJ^juL ^j£aI Icj V] Qj£j aII ^)ac^j cdj^)£il ciAa (JaL^aII 


"ijnl'l S^li 4.5.28 


. I** *\\ Cli-liL AIaxAjoIaH Cljj ^)JjljLA C!jI£^a] 1 jpt_lx-^LA ^jJaj 

^l^)Aa (JaaIijojI tjj Ajj^jjI dj^yLj^xj Jj A^.1 ^. V ccAj^-aII (JIAiLujI £)^ tliJ 
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J-aJI 5.5.28 


p jyg ^LgjULg ^ aJojujI jJ> CljVVt (_£.ljj 

♦♦ ♦♦ ** 

(j?^ (Jj^.1 *Lgj \j A 1^ xxi I^jL L L^ajJ lilj .l^^lfl] ubi^ 1 

AaIxJj .^^LsV I 4_i*_x-sa I^jIj c L-£3jJj t l^X-^Lsj U^ 1 ubi^ *b)p^ A^ojliLo 


C^IL (JjXJUdj ^J-^> V 4 1 ^i'v W (jjiLaj £jj ^ ayi f^y ^U' ubj-^' ?jf- j'-^ 
ilk. 1 4_}ij ^^Isl xil j . -^-v p^juj ^11 4^.Li. *Laj lil 


.1*1 ^SLJI ^oll 


£&i\ jU 6.5.28 

f,2i hu 11 (_luuaij jlij ^j- 4 ^>^1 jlij (_j-lj dllS^a-all 

jlii <j* cjl^a ^Lj jl jj£I (jj£j jl jIjjJ u^vj -ubj^' 

9 I JajajjiLo jl ^li-x-sa 4_jlj ^ pjUii ^)Ijj L_alx^aJj . (JjxjuuII 

7.5.28 


9 ! ^C-Lolll L-JjlSc- jbj^ jbi^ *1 ^ x ^aJ j£^aJ 

j>o b } ubi^ j£-a>Jl j>o (jl V] 6 (Jj^U«-a11 

9 I tpLj^ jl) 9^11 4 mjPei b_jU CLjI^j^aII c aix-^Jj - jy ^'^ ^11 j_mslil! 

. 1 iP nK tA 


♦* ♦* ♦* 


j^aJi 8.5.28 

jl Uja 120 .J ^JjjualJ ^ ^ 1 ' t> jj* * 4 p^' u^ '^j 

A jjl 4£^l ^3j!la]l 1§ ~^~ ]l j (J .curl m .all V 1 .Jalj2 24-0 -J 
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7 ? Vi Vi 9 ^gic-1 Jalji 240 cJ-gju ^lill c!jI£j^a 11 <jl V] 

. ^)i_x-al ^jLuiajC- ^Ja£a olj &kJ 

Cjl£>a-4il £l$jl 6.28 


^-ljJalil ^g. £ * V i 9* ^ill ^jC- CIjLq^LlaSIj i** jl^)a> a\\ djlsj^al ClLau] 

i**itg nWiU IxJJ 4jjJC.j I^-Lq (J^ls . L_j\j^ 11 l^A ClsLoLadAl 

.4.28 cJSuill j3ij| . mSa JI 

Cljl^_nla!lll Ic-jJjuo CljlSja. ^ L>° ^4^4 4-^j 

• l^lq (JS1 ^ c Lx-a c 4_iltiH ^JaliLJl ^Jbj ilAjJC- 

jjiai) 1.6.28 

cJ^LaU ^gAj ^ x^a-lkj j4_Lqlj!L<J) ^)JC-] ^jJall Clll£ja^ ^jy 9 '' 

AjL±ui ^gJj (Jj^aJ ^jt lgj£ <VJI (JLa^.!)U Lqj>oC- 

^ c =^a]I ^3 ].la. Ajtjlxi ^Jbj . (J^all Ixjj l^ L&c. ^jIjj C ol» jJal 

^ <»— Ua. CjWlllajll bbjJC^j .^Jall djla. jJa^oj 

.<CJjoi1) 


lISSLill ^>4 2.6.28 

^jc. ;; p^isvi ^ 4 q : x^\i 

CjladjJajll L " jl^ja. a \\ ^5^ djl^^a^all a^Ae . < 2 ixxiiMI 

4 u^i^l IQ (jG' l^lc-UaLail Ji fi^ii_x-all djl^^a. xS\ 4_x-ala. c^LlC-|j)^ll 
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L_) jllLa jIjj 


jjUI 


ji >Vi jys 


JAstlLa 

cr^ 

(Jlla^a (. _ lla3 
(J x «a& 

L>' 

pC. 


i ^ jXjo i 

i*i 5* ** i 

-JLl^Jjuil 


^UalL 


4 \ . ^->q ' ^ <aj£^ 

<-ajb 


^jClIxjLA ^ 


i\-j2 


-LuLu: 






■J* 


- lc.jjjuj ^ij£i ^pill <jj\j^)^]| c_il£ x>\' pl^jl 4.28 


jm d>a 3.6.28 


^Loj j 4 jx i^>\l (JLo^iU (Jax 


JjujJ 


9 I )SljJ p jliij Ldl - ^ judij ^juAjujVI ^lAx^dlt ^ ^jLdjkj 

(, d)b&^a]l ^1] j^LouJl (JLoxJjujI U-b-J^J P 

(J» >J AjfiljJaVl ClAa^LJl l&jJC* 9 ^j>Q jlj^ll *>J 1 

£judjj (JL^&J ^)3jJJ l^-jli J tdAS^xIt £|jj| ^Ac4 AjJ^lllll Cj\£j^ j*1\ 

. CljLuolLJi (Jyb 
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JaaJI SjLj qa 7.28 


| djIjUi ,*Jaiyi ^ ^aj-al^iitj (_)■»••»■ ^ Sjljj ^ja AjLo^JI (JjLui jj t '* i ^ ^ 

Ci A ‘b'-^ A -P-> ^ £ii4' £*^jj 

j4 t> j4' jU uj *^14 lU=J' t>j jUaSJt 

(Jjlaj 4jli < *all (_J»a^ U.1JC. 4jl iKlj t '°' ■ j - 

^l£j .Ait <4=^ u' d' ‘C^jV 1 ?jf- di U>*-»d d^ ubd' 

di lu=j' jb^j j^' t^y ] ^ <J) o^ 1 ^' 

Yd .tilja^' JjS qa jud\ jb^ui d -H$ d) d> u' c£y (^^jV' 

djdL) Jdad dll^J S^ljj ^yci 4 _jLo^Js dlt dl a -1 ^ ^ ^aJ L-L^j 

. V 4_dta.Il djjjl^ll ^JajjB 9 ^ ^ WqA 4j3j><J1 

£&y ‘ jd* d d^ j' dd 3 *** 4^' d*- d ®4 j) d Lodc>j 

a^ljj 4 _)La^. & 1 b 1 d)\£j^ ^all ^jiaxj ^QjJaJJ lil <d2kj4 

^Ull tj jWiti IAIa] lis q djjjjVl fiBA (j-GJUj ^Ujjl djj«v ^&11 

^ jljBjl £a 4bjJ Lull c^)^a ]1 ^jl jjJai3 .^da^iLall ^jC- 

dd ‘jd ^jliall d jUll j\p\\ jK UK jKl (jj£j dy^d\ (J d'j 

~ £ 

^)Aj *4 n» a 4_Ai3 ^Jj bbdc- (Jj^aj 4 Ig^lllj ^lllli ^j±uiSl^ a!\ 

. 4_xuki! Lillj Xl£- )Lu]l 4 _Ljujj ^ j ^ x ^aJ ^aJ 

O^ 4 it W (^A.xl±Lih Cl ilSj-a. CI jIjLa^. 4^j 

: C5^ 


jJjA 4 \ u^j\l B^kjJ - ^11 ^AjJa 4_m^a 4 _}La^. .1 

L-fltsjj ^ jdb ij . 1 g I ^ x >> 4,]£juj £- d a!1 
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jli 4 (J^xILuIaII >• jlS 1213 . jJjAj j| ^JT (JjJuJcjj 

4_xii3 ^Jj 2_2kjJ (Jja-ssj *^ c ' ^11 jC. (Jj^a^j 2 j\ \1 

(Ja-s 3 q A\x'\ 4^11 i ^XJ *jl^JI 2 _ 2 kjJ >|Q-V jj LqJlIO ’ t 4 lAUi ^aJ 

(Ja^Jjojj LqA^C. 2 jl jxa p^ill 12 a ^1 a\C ‘ I L-ia>J .U1T 4-2 j plj^All 

^jUa^. 2_3^j ^j\ja lA l" \\ a^jJaj ^3 *\\ 

^)j£! jj£j j! j£-aj 2_2VI cLjIj^VI &2a jl V] . i — ^3 ciijll 
^xj V)j3 *1\ (Jjxjujj SjIcJ (Jjjl^j I^jV 2_3jaJ1 cLjIj^VI j-Q 
2 (Jj^a3J a! I2j ^2 \\ n^»\l pljjl ^i3 ^pati^jl 

I ♦♦ 

jla iA^\ 4jli^a JasJIj ia.1 ^iu (jl Jj3 (jf. 4jjIj^£1I 

LS^l uls L 5 ^ u' L^J 4 < 1 VIj 

jU i2_3jAj (Jjxjujj al^l JLoxli JUj Lo) . 2 vVnN jb^' 

(Ja-soS L-Jl^J g 2 a ^ 2 ^ .IjjAj 4 \ )9 , : 1'\ Axj V] (J-oxj V 

jl ^\\ ^^Lx-salj 2 j\ 1 4 -^1 (J.AC- pj^joJI Jjs \a& AjSIj^SII 2 p»Ml 

C. ol 4 >> J j| j£^<2| ^JA - S^Ljj I^JA 2_jLa^. £A iSj^A .2 

jl UJ^ I cJ^^II (j* 2 _jLa^. £-A (JpJ^A tlLo c 2 j"\/ 2 l ^1\ 

£A (J^al£lLa fil^VI 6^Aj ,42^.1 J 4 y\A 2^j|^. 2 _jLa^. 

9 - ^11 2 j|^ ‘jl^ll 2 ^j|^. 2 _jL<^. 

- ^11 (Jjiuulj ^pajxJ i-JjAj (jkjujj 


p ^13^/1 ^JjlLo l -2}]3^ lU^JI <jU^ £-a ^ jouJaJx ^ p ,,l2 1 p*’ tiLo .3 

C1jI£j^a1I ^a J^xjjujjj (J>axSI Axjjjoj ^jjILq 4 ijguJalx ^11 

jl£ I2j *jl^ll x-la3j (J^^JI S^Laj j-o 2 A \\ 2_jj|^. ^IjIj ^Jbj 

.IjjAj fil^VI (J-Ixjojj .Ua^Lo ^)I-Ail ^)|^2jujI 
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uLjjju AajI 8.28 


LoUaj <LijIj^A]| Cj\£j ^ ^ 9 u ^i ^ 4 1*1 L> j\l 4_laJ^)]| dlxjJaj 

IjuJajA j! bl^juj ^iAs-aII V » A Ag aII aII ClAlx-saj^o L_flJ^*Iil IjjLixa 

tgjl V] j tg jgiaj CjIajLlaII ^Ac- < *“ 1 Aa.^111 l£ (_5j 4^4 VI (^j^AJj iL-flJ^tlJI A^jU 

• 5.28 (J5 xa) 1I ^}laj| .4 Ag aII CjIa^LlaII (^jAjJaJJ 


I ^Jj Ia C1sI£^a]| CllLa. j\ ^Ic. '^r k , j5 (jt 1 ^Illl <*— ^ ^IxaII ^ja 


& 

.CjUjk4l (>» jliuO^o ^ jj 2 jlil lg_j| jJC-j 4 * *u ^ II <£>41 ^jall I |%~A 


SI 4_JAjoiV I c^)^a]| 4 r.1 Wunl * 4 C. 1 W*\ a nV I 


£-La9 ^Ac. Jjj^aaJI (Jj^ junl 4_a. ^111 Ja ^AjuAjolIII ^5j1I 

. 4ja.LaJI (j4^. (JjAilll 

CjUxjJaj <2 Ajj jLuJal f^jl cijU.jill ^ :J%4JI 

jUuI c±jl£ 4 (jj^^A ^A VtjL<UA (JaXJjoIA ]| JSj^I 0 l£ 14) .c4£j^l 

.AJjIaIa I a^j 3 Cliimll 43^1^ L_ij9J 

l^j (Jaxj ^All 4 -CjjoiII 9 4 4-9j9^1I ^9 CjIjj^I 4-Cjjoill ^^Jaxj l4£j*uuil 

. (J^l^l ^ -He- ciSj^-a]I 

. j^Lill J£)u J\ i^j jj£ ^il 14 a >ii :jj4il 

Ja»j <jl i4^43 (j£«j >11 Alnll ^ .a k» I I Sjl^pJI <=> >j :Sjl>il 4 ajJ 

. 
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— I 

J LS* ^jaVI (2^*2 JjA^. ^Ic- 4 -^ w 11 (J-olc- Jaj *4 A.wll 

JjxjuL (j£aj 4j1 1.20 ^jIjojj (^21 ^LaAkll (JaIc- (. Ix jj . ^j1\11 (JjaViII 

** *♦ ♦♦ 

C . l2oC> tJj L)J^ O^ %20 <_£jljajj ^ (_5^ &2jj £a ^jjj^oJjgilj <2j^> a!1 


.4_ia 


Ja^JI <^ja <jIa^J 1 &12 djlsj^al A jA^ 2 <. fljg &A& (Ja»*Ujj*i 

. <2^^Ail <L$j!)Ul .2 j^ll 

60 4 ^/21 AkjJj 4<-2lj^k]t <jA*2l £_liA jljJ AJjJ ^gic. ^}ll 12b (JjLJ UJjlll 

.[<j^>kl jlAL <^2^ 50 jt S.WiaII cksL^ji! ^a] ^jjjj^a 


12 i (Ja* 11 j! jkLuik! (Ja» 11 Loj <Ajlk^ a \\ ^j-^> i^Vi * Jj»*ffiti dA* 

Lja-jt ^QjJaJJ <jl ^j^A J 4-^. ^11 jli 4 A-I^LiaH (Ja* 2 21 i qu^ ^jIS 

£Aa 11 (2]j J)jLkij . ^jkLujlj 2 j^a11 (JjxjujJ ^^a 1 ^21 SAaII 

• iiJja-4' yip- S4 j) cA) U^ c£*i 

jl£ (Ja£3 £ a 2 j A^ ^ <ai 3 <^.21 C-UAjAaJ iiij - a! I Jac- A^ ^ jA I A^ki‘ 

£ 

. a^_^Ji ai^j aIj^aII 

12 j . JaI^I! Ja^JI AjCt 2\^. 21 <21 r-tl^j <^21 jLnll <aj 3 ,-A fiAAj Ijtjjil 

UiA^' (jt-i-ipj l^-ili ‘Op2j 


»♦ » . •* 

( UAj^aJ 


6 JULaII Jaijoj c5.28 cJ^a21 ^ .. ^>1 1 <2 U^ J^2 1 

120 A^j^JIj 2j^a\1 (Jjxjojj <jl ^Axj lAAj .3/6 ^b ^;Aa 11 jLiill 

2j"\ a\ 1 (JijA 12 ^iia! 3 c^iiaI 6 (JaI^I! (Ja^JI ^jl2 cjj^ 

,Jalj3 240 A^ 
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Aj^judl! dlLa _jLt-a 


(jL^xi. 3\1 

1725 :Cj1jj2! 

42 :<J5L*JI 

ajjIa ajljj 35 

1 : jjlall 

J '. 

1.2 (J-alc- 

JX>‘~UjJ^Q (J-ftC. 

60 

3\6 : jUill 

240U20 :^JI 


^ ...'ll CllLa^Lt-all j ■ 4 *4' L_kjj*j -Li.jl 5,28 (J^‘ 
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<jjjK jVIj 




Ohm (Q) 

cJ 

Mile (mi) 


Acre (ac) 

j^! 

Minute (min) 

** »♦ «» 

4 o <an 
** 

Ampere (amp) 


Newton (N) 


Bushel (bu) 


Ounce (oz) 

4_ k-aJji 

Day 


Pascal (Pa) 


Decibel (db) 

w «*» ** 

Pint (pt) 

diiiL 
•* * 

Foot (ft) 

•* 

r* 

Quart (qt) 


Gallon (gal) 

jjlld 

Revolution (rev) 

bj^ 

Hectare (ha) 


Ton (t) 


Hour (hr) 

<C-Lo) 

Volt (V) 

Uja 

Inch (in) 

lPJ 

Watt (W) 

Jalj 

Joule (J) 


Watt hour (Wh) 

^C-Lui Ja'q 

Libra, Pound (lb) 

2ujIj 

Yard (yd) 
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i ajjuii 





fja 


l Acre 

ac 

43,560 ft 3 

160 rods 2 


[ British 

BTU 

778.104 ft-lb 

3.93 E - 4 hp-hr 


Thermal Unit 





1 Bushel 

bu 

2,150.42 in 3 

1.24446 ft 3 

32 dry qt 

1 Foot 

ft 

12 in 

0.3333 yd 

6.061 





E - 2 rod* 

1 Foot, cubic 

ft 3 

1728 in 3 

29.9 qt, liquid 

7.48 1 gal, 0.04 yd 1 





liquid 

1 Bushel 

Bu 

2,150.42 in 1 

32 qt, dry 

1 .24446 ft 1 

I Foot-pound 

ft-lb 

3.239 E - 4 BTU 

5.051 E-7 

3.766 E-7 




hp/hr 

kW/hr 

1 Foot per second 

ft/sec 

0.68182 mi/hr 

0.1667 ft/min 


1 Foot, square 

ft 2 

144 in 2 

6.9 E - 3 yd 2 

9.29 b - 2 M 2 

1 Gallon, liquid 

gal 

231 in 1 

0.13368 ft 3 

4 liquid qt 

1 Gallon, dry 

Gal 

268.8 in 1 



1 Horsepower 

hp 

550 ft-lb/sec 

33,000 ft-lb/min 


1 Inch 

in 

8.333 E-2 ft 

2.3 E - 3 yd 


1 Kilowatt 

kW 

737.612 ft-lb/sec 

1.341 1 1 hp 

0.94796 





BTU/sec 

I Kilowatt-hour 

kWh 

2,655,403 ft-lb 

3,412.66 BTU 

1,000 W/hr 

1 Mile 

mi 

63,360 in 

5,280 ft 

1,760 yd 320 rods 

1 Mile per hour 

mi/hr 

1 .46667 ft/sec 

88.0 ft/min 


1 Pound per 

lb/ft 2 

6.944 E - 3 lb/in 2 



square foot 





1 Pound per 

lb/ft 3 

5.787 E - 4 lb/in 1 



cubic foot 





1 Quart, liquid 

qt 

57.75 in 1 

2pt 

32 oz 3.342 





E - 2 ft 1 

1 Ton 

T 

2,0001b 



1 Watt 

W 

0.73761 ft-lb/sec 

9.48 E - 4 

1.341 




BTU/sec 

E - 3 Hp 

1 Yard 

yd 

36.0 in 

3.0 ft 


l Yard, square 

Yd 3 . 

1,2% in 2 

9.0 ft 3 


1 Yard, cubic 

Yd 3 

46,656 in 1 

27 ft 3 



E - 4 is the same as x I0 -4 . 
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jll J] jll :2 



^lVq<a\) 


J! 


^jLau 

Acceleration 




4_Jl 

Vehicle 

(mile/h)/s 

(km/h)/s 

1.609344 

** 

ale. 

General 

ft/s 2 

ni/s 2 

0.3048 

C 

Area 




•Laic. 

General 

in 2 

m 2 

0.00064516 



ft 2 

•y 

nr 

0.09290304 

L_1 _jjj| 

Pipe 

in 2 

mm 2 

645.16 



in 2 

cm 2 

6.4516 



ft 2 

nr 

0.09290304 

cJsa. 

Field 

acre 

ha 

0.40469 

(j>aj)]| 4_^.Lui<a 

Area per time 




A ilia. C" \\ iLc. 
** ** 

Field operations 

acre/h 

ha/h 

0.4046873 


Consumption 

gal/h 

L/h 

3.785412 



lb/(hp-h) 

g/(kW-h) 

608.2774 

<alii£ 

Density (mass) 




A^alc. A_lC.tj^ djl^IlLa 

General ag products 

lb/yd' 

kg/m' 

0.5932763 



lb/ft 3 

kg/m' 

16.01846 

(JjLui 

Liquid 

Ib/gal 

kg/L 

0.1198264 

cisc-la^ 

Efficiency, fuel 




A*JJjui dlli^ia CjUli 

Highway vehicles 

mile/gal 

km/L 

0.4151437 

•4_iik^ dllS >L tllUll 

Off highway 

hp-h/gal 

kW-h/L 

0.1969931 

Ai Ua 

Energy 




S j'^ 

Heat 

Btu 

kJ 

1 .055056 

C^l^l^-bojl 

Use 

kWh 

MJ 

3.6 

( -v\\ cjja^j 

Flow, Volume 




e-tjA 

Air 

ft'Vs 

m'/s 

0.02831685 



ft'/s 

nv'/min 


^1-C- c JjU 

Liquid, general 

gal/mi n 

L/min 




gal/sec 

L/s 

3.785412 

4Aj 

Fuel 

gal/h 

L/h 

3.785412 

J ‘ 

River, channel 

ft'/s 

nv'/s 

0.02831685 

"o^3 

Force 




ale t<lie c<joiIjJ 

Pedal, lever, general 

Ibf 

N 

4.448222 

l HiJa3 

Drawbar 

Ibf 

kN 

0.00448222 

J 

Length 






mile 

km 

1.609344 



rod 

m 

5.029210 



yd 

m 

0.9144 



ft 

m 

0.3048 



in 

cm 

2.54 



in 

mm 

25.4 

ale tAli£ 

Mass, general 

lb 

kg 

0.4535924 



oz 

g 

28.34952 



l 

T 

0.90719 

Ac-1 jalluil 

Power 




AjS^j 

Heating 

Btu/min 

W 

17.58427 



Btu/h 

W 

0.2930711 


Engine 

Hp 

kW 

0.7456999 





2^3 


623 


.2 




c> 


-i 

1*»» >■ 

Pressure 

lb/in 2 

kPa 

6.894757 



lb/ft 2 

kPa 

0.04788026 



inHg 

kPa 

3.37685 



inPhO 

kPa 

0.24884 
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Temperature 

°F 

°C 

1.8 

?jf- 

Torque 

lbf 

n-m 

1.355818 



Ibin 


0.112984 

A ulaa aj' Ac* ^ jui 

Velocity, linear 

mile/h 

km/h 

1.609344 



ft/s 

m/s 

0.3048 



in/s 

mm/s 

25.4 


Volume 

yd J 

m 3 

0.7645549 



ft 3 

m 3 

0.02831685 



bushel 

L 

35.23907 



in 3 

L 

0.01638706 



gal 

L 

3.78412 



gal 

gal (imperial) 

0.8327 



qt 

L 

0.9463529 



acre-ft 

m 3 

1233.489 



bushel 

m 3 

0.03523907 

4 -v' L 

Volume/area 

gal/acre 

L/ha 

9.353958 
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1063 

115 
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15444 

1800 

VjSlS 

165 

11 


320 

30 


189 

22 


180 

21 


32 

4 

152 

19 
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^UiVI 

lb/ac 

N 

kg/ha 

P 2 O 5 

lb/ac kg/ha 

Ib/ac 

K 2 0 

kg/ha 

Corn 

150 bu/ac 

3.82 Mg/ha 

185 

207 

80 

90 

215 

241 


1 80 bu/ac 

4.58 Mg/ha 

240 

269 

100 

112 

240 

269 

^ Sjj Com silage 

32 tons 

72 t/ha 

200 

224 

80 

90 

245 

274 

\jy^\ Jjj Soybeans 

50 bu/ac 

1.36 Mg/ha 

257 

288 

48 

54 

120 

134 


60 bu/ac 

1.64 Mg/ha 

336 

376 

65 

73 

145 

162 

ajj Crain sorghum 

8,000 Ib/ac 

3.64 Mg/ha 

250 

280 

90 

100 

200 

224 

tH Wheat 

60 bu/ac 

1 .36 Mg/ha 

125 

140 

50 

56 

110 

123 


80 bu/ac 

2.18 Mg/ha 

186 

208 

54 

60 

162 

181 

jUjJi Oats 

100 bu/ac 

1.45 Mg/ha 

150 

168 

55 

62 

150 

168 

Barley 

100 bu/ac 

2.18 Mg/ha 

150 

168 

55 

62 

150 

168 

Alfalfa 

8 tons 

18 t/ha 

450 

504 

80 

90 

480 

538 

jli-Jl Orchard grass 

6 tons 

13 t/ha 

300 

336 

too 

112 

375 

420 

Brome grass 

5 tons 

11 t/ha 

166 

186 

66 

74 

254 

284 

JjjL lj^c. j a [| fescue 

3.5 tons 

8 t/ha 

125 

140 

65 

73 

185 

207 

jjj! ^ Bluegrass 

3 tons 

7 t/ha 

200 

224 

55 

62 

180 

202 


[qa bSjxSl ljIjajI! Ljljl ^asl! CLifcxidl \J I^ax // 

Structures and Environment Handbook, MWPS-1, 1 1th edition, revised 1987, 
Midwest Plan Sendee, Ames, 1 A 500 1 1 -3080. 


j t_i jSl jj]] jjjJdll j .Ti) i *1 1 4jjlaJl - ni l 


( 4jjJt jj] Ljlli jjiuijall ^ jskr_.\; 1 jAiil Jajm 


PH 


Ajjtfl £ji 

%jL*La 

6.0 to 7.5 

<6.0 or >7.5 

Sandy 

<10 

300 

336 kg/ha 

300 lb/ac 

336 kg/ha 

blLj Coarse-loamy and Coarse-silty 

11-18 

400 Ib/ac 

448 kg/ha 

500 lb/ac 

560 kg/ha 

btfrU bL) Fine- loamy and Fine-silty 

19-35 

450 Ib/ac 

504 kg/ha 

600 lb/ac 

672 kg/ha 

Li Fine 

36-60 

500 lb/ac 

560 kg/ha 

750 lb/ac 

840 kg/ha 

Very fine 

>60 

500 lb/ac 

560 kg/ha 

750 Ib/ac 

840 kg/ha 

Loamy-skeletal 

15-35 

150 Ib/ac 

168 kg/ha 

200 lb/ac 

224 kg/ha 

LntU - bLaLfl Clayey-skeletal 

>35 

250 Ib/ac 

280 kg/ha 

350 Ib/ac 

392 kg/ha 


630 





A-bjU4! 


ojLoil 

aSUuJI 

(Lb/ft 3 ) 

J & u 

F ft 2 h/BTU 









120 

0.25 


ji 

0.375 in 

50 


0.32 


0.5 in 

50 


0.45 


0.625 in 

50 


036 

A J 1 *r it a L 


34 

1.25 


*-. ^ljS ^ ji 





Aj^\hj Aalj£ tv 

0.5 in 

IS 


1.32 

^isipfcAi ^Xa 4 

03 in 

22 


1.09 

vll jj-sa IjO'v'i £ jl 

03 in 

IS 


1.3S 

L?* JJ C-^ 


30 

2.00 


v-* 5 C^ 





A i*u«j!La ASlaS 


50 

137 


*Ac. 5iti& 


55 

1.22 


i • • * * i 

^ j[» .j^-4 ^ 





A^Jai^ AiliS 


37 

1.41 


A !■« • n j3 a AiliiS 


50 

1.06 


aJU> Ail^S 
** 


62 

US 


4 4 Q > i-i 

*» « 

0.625 in 

40 

1.22 


t$^j ^ ji 


37 

139 


4 n^v 4 4 \ l. J 

>•< f »* V 

0.75 in 



0.94 

«.lL f-Liic. 





*L<J1 j\ ~v jl S j jij ojlJ 




0.06 

i ^uve BjLu jjja (jl jiL la t jLiu t_JjjuU ^jL£ 




0.12 

B jjjl 





vlAjjJa jl jl ja 





l—iLllVl (j-a Aa.1 jJa j 3 '■'< ~- ■ ■■ 




2.08 

Jalia^l (j-a A^l jJa j 




1.23 

(jjl&ll (jx 4_ia >Ij 

0.125 in 



0.28 

(*^.J 

1 in 



0.08 

Ul U ^ tjJoL3 t^ajjlijjji tvlliliw:! aJo^L 




0.05 

Aijlc- -jI jja 





A ji 'in f. v_sl_Jl tt—iUlVI qa Sj'uu ji AjjUaj 





^Li.j ji ‘*\»A . ji. , .41 jya \c, y. 






34 in 

0-4-2.0 


11.0 


33 in 

0.4-2.0 


13.0 


33 in 

1 .2-1.6 


35.0 


53-63 in 0.4-2.0 


39.0 

vjLL^Uj c ljJ'l 







8.0 



<^W0 l_4I 


4. 0-9.0 

4.0 


^jii4 CjJjj 


1.0 

2.78 


^ jilo lal l** 


43 

435 


^aC-U tjjjiba t£ jiLa (jJjiLaJjJ 


1 .8-33 in 

5.00 


AJji4 CAe-lii t (jj jjjj^ul jj 


1.0 

3.85 




1.25 

4.00 




1.5 

4.17 




1.75 

4.17 



£jllo 
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9 







AiUSJl 



a£UJI 

(Lb/ft 3 ) 

°F ft 2 h/BTU 




1.5 

6.25-5.56 




3.0 

8.20 


A J.'l.l)» A l fil_l]i ^ jj 





i*il ji L ktt.- ,Jjc. 


16- 17 

2.94 


Ajj^k^a AJa!2Li 


18.0 

2.36 




21.0 

2.70 


4 iVut.,.' l al ill A_ia^Ll 
«■ * *“ « 





^Tt 4 III) JaJ _J i ' l.n> 


25.0-27.0 

2.0-1.89 


<2lu^jSJi .llk.iSi jj-lit-a Jajl j (,„ 1 UA 


22.0 

1.75 


j'.Ti A JJC. dJJyla. 





j^iL. 


2.3-3. 2 

3. 7-3. 13 




2.0-4. 1 

3.7— 3.3 




4. 1-7.4 

3.3 2.8 




7.4-11.0 

2.8-24 


^4 j-vl -v J) l 4 1 -W 4 J* V» .» t. al l’ll 






3.75-5 in 

0.6-2.0 


11.0 


6.5-8.75 in 

0.6-2. 0 


19.0 


7.5-10.0 in 

0.6-2. 0 


22.0 

jj*iS (CajVjS^ja 


7.0-8. 2 

2.13 




4.0-6. 0 

2.27 


e^Ua 





'•J* J 


1 .5-2.5 

6.25-5.56 


ijl^piLj^a bjjl 


0.7-1. 6 

4.53-3.57 


AjjjU., i alj'l 


3.5-6.0 

3.45-2.94 


a j-~-i -^. j; *_iUi 


3.5— 4.5 

3.85-3.70 


j) 







120 


0.21 

.-■U.,.1 5jlii 


70 


0 15 

* " >\ft 1 r.V'u *' -» i ^ »■*■*■ ^ \ Jji 


70 


0.44 

jljjj 

0.5 in 



0.05 

>■ 1.*^ 




0.94 

Aj^Uj^j e^Oa _i) 





(JllLaAktl £jo Jjkj kJLll) j- jAj-uvLi 


1 16 

0.20 


(_>a5k. 






0.5 in 

45 


.32 

i* 

0.625 in 

45 


.39 

«lu CjUJ 





t_C c224 t_]\ > <nl* n i >^.1 


150 

0.12-0.10 




130 

0.16-0.12 




120 

0.18-0.15 




100 

0.24-0.20 




80 

0.33-0.27 


‘ J ■ CjLla^J 





oJl^.1 j A i\~k jIjiLoj ^ac. 

3 in 



0.80 


4 in 



Ml 

ij^Ak jLLu (34C. 

6 in 



1.52 


10 in 



2.22 


12 in 



2.50 
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9 J*l*ll 


4_d jl a ^ V 


ajLaJ) 


(Lb/ft 3 ) °F ft 2 h/BTU 


>j_il jjl 


J jj 



S jjJ 36-33 8 

uV jJb PC. j\aa <-' li J>>4 
‘ ^ J B © ^ L ui Ljlj ^ J ! £-4 

JLjjaj 4© jjJ 50 ‘(_>*jj 12 

a\a-». ■.** it 

Sj* i 17-16 *u^J 6 

^V>iL 

22-19 8 

eft _»L<v< A-a 

Oft j 1 a 4 Ujljftki £_* 

sj*i 36-32 12 

a© j[aa ^4 

vJluV jsi - a^&ilj Oft j ) la<Q ^ " 1 ^ J )^-* ^ A-a 


J* J ‘ ‘ 

180 

0.01 


160 

0.02 


140 

0.04 


120 

0.08 


180 

0.03 


160 

0.05 


140 

0.06 


120 

0.09 

^ . 

100 

0.13 




J-4^ 

41.2-46.8 

0.89-0.80 

VjIj 

42.6-45.4 

0.87-0.82 

. .ats 
- -* 

39.8-44.0 

0.92-0.84 


38.4-41.9 

0.94-0.88 

jia s u7i% 



yy^a 

35.6-41.2 

1 .00-0.89 

ft 

33.5-36.3 

1.06-0.99 


31.4-32.1 

1.11-1.09 

jjl 

21.7-31.4 

1.48-1.11 

4 

_JA^I ‘ - l*a A 

24.5-28.0 

1.35-1.22 


jai y 

±JL* rUj 
- t . ^'i j*Jl lil jj 

( jLj) Vi » jaJ < J jlfr j 

c ijiVi ^sss 

3 i kAjjl^A o ^ aJ 


4 - ^i ^ j ) 


l.lJ-0,97 

2.0 

1.92- 1.37 
1.23 

1.93- 1.6S 
4.2 

3.0 

3.2- 1.90 
6.8— 4.4 
53-3.9 
2.6-2. 3 

9.2- 63 
5.8 


0.06 

1.15 

0.84 

1.71 

0.90 
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.9 


4-0 jIAaJI 


SjUII 




AiUSil 

(Lb/ft 3 ) 


jBJU 

°F ft 2 h/BTU 






^ 0.68 

0.17 

(jiajVl ^jic. 4_uLijji 1.23 

(J jlc. A nuoiJ 4_la^L) 2.22 


C S -3 ^CUSt ^ * 


KJ 


°Cm 2 h 


'^j ^ Rsi j -Rsi _ 5.678 R cust tSI J] 1 


BTU 
°F ft 2 h 


Clitic. 


k J 


.Introduction to Agricultural Engineering , 2 nd edition L > jd ^ 




(BTU/hr) 3 5jlpJI 

(lb water/hr) 2 Ajjlajli 





174.0 

0.065 

ijA 50 - 10 

240.0 

0.177 


354.0 

0.219 

Sjgl 100-50 



ajA 200 - 100 




12.4 

0.0079 

ojA 1.5 - 0.22 

18.7 

0.0110 




ijA 3.5 - 1.5 



yr*Jj 

10.8 

0.0059 

1 

9.8 

0.0025 

OJlA 2 

1917.0 

1.196 

t ** ** 





BTU/hr-watt 3.4 


cSjIp- c^bx£ £-Lu^a 

BTU/hr-watt 4.1 



BTU/hr-hp 4000 
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Structures 

and Environment : c> 

-** . 1 

AJa^l^dl .ixj (__}jija3l 


Handbook, MWPS-1, 1 1th edition, revised 1987, 


Midwest Plan Service, Ames, 1A 50011-3080 

.^gJajuoj ^l3 ^Jx s ollaat aII . (. 1 


a 2 

CjUI jj'vH j jja'n 



.Aj ^^AJaudl L_fll2Vi -il^-^.1 *11 (J^-IaII 


(JjjIIaJI 



^J-AuLaII L-fltdVI Jig-Ski (jrfhjxll 

4£Iau4I 


jlwlLuiVI 

(lb/in 2 ) Aj 


% 1 9) £j2i 

A o jia. A-uLudj! dal 

** •* ^ V 

1200 2"-4" 

2 n -4" 



1050 


1 AJ 


850 


2 f»j 


625 

2"-4" 

$.Uj 

A Q ^Q-n. ^)ial 

350 


.LoJAA 


175 






(Al^=l) %19) jo*-® 

A o jfla. A-IjUaj! dal 

** ** £ -V ^ 

1150 2"-4" 

2-4" 



1000 


1 fb 


825 


2 fSj 


450 




600 4" 

2"-4" 

£.ljj 

Ai_iik 

350 


■LtiijtJa 


150 





• 1 .08 -J Aj 4 % 1 5 AJijjl^j lSjEAx J^idl u^*v\1 aJL^. ^3 * 

Structures and Environment Handbook, MWPS-1, 1 1th edition, revised :<> ^Is'j-dl cj4^' 

.1987, Midwest Plan Service, Ames, 1A 50011-3080 


635 




.(fja 1000 JS1 f J) diiui 2 ujli« : 12 Jal*3l 


A^j\1a1\ 

(Ohms/l.OOO ft) 

dkoll ^ulLd 

(AWG) 

16.46 

22 

10.38 

20 

6.51 

18 

4.09 

16 

2.58 

14 

1.62 

12 

1.02 

10 

0.64 

8 

0.41 

6 

0.26 

4 

0.16 

2 

0.10 

0 


.(> 100 JS1 f J) 


‘LajIIaI] 


(Ohms/lOO m) 

(mm 2 ) 

1.073 

1.5 

0.676 

2.5 

0.423 

4.0 


636 







nj nj 4 ^ cn cn o 

o 
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o 
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o 


nj -&» 4i» cn un 
O 


^ ^ cn oo co o 

o 


^ ^ Ol 00 h K 1 


hO Jik CTi cr> o 

CD 


M uj -p- cn cn un 

o 


-P» cn oo 


o o 


uj jn _p> cn oo o 

o 


cn oo 


cn oo 


o o nj 


o o IN) 


-y 

N_ t*' 


UJ P CTl (Jl CO *sj 

Ln 


P p cn oo oo ro 

Ln 


cn oo 


o n> ro 


°° «> 5 c c a 


E v 

n: 

■f 


4^ cn cn oo I o 


cn cn oo oo K -^i 


O M W 


cn cn oo 


o o 


O -P> -P> 


O NJ NJ -pi -Pi 


cn cn oo 


O NJ 


cn oo 


O NJ NJ 


^ ■ i | ■ ^ ^ |»i ^ 1 1 

ro NJ 4S» JS» un 


lYi *— 1 •— 1 h- 1 H- 1 Nl 

00 O NJ NJ JN Un 


NJ P. P P Pi O 


O KJ M P p O 


o o o o o 


o o o o o 


h-» t— * !-» l-k I 

-p> 4^ P> 4^> I ^ 


t— * I— 1 t— ‘ I— 1 

■U 4* 45. 4* § ,r 


NJ P P P P 


-P» 4N -ps» -P* -P» 
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-j un 
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-vj un 
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ira" 0 f' 7 f> =f r ipp (pj) 

in*? »»np i/v rr ivF m 1 ozt f n - ’ c f r f r'r’ £%' 




♦♦ 



u 




Ig il&j ^^1 Ajjjll 4 jl 


'l>* 


: (Primary Tillage) 


.^Lull ULlt ^ Unii 


*■ 


Lau 


3 J 



£ 


*b$ll Sjlp. : (Dry-Bulb Temperature) A^LaJi AlLVa^l 

Ci' C> UJ^ l> *i)b^ ^1 

♦* TT 

. j! dll^-ljtjall 


3j^£ Sj[p. :(Wet-Bulb Temperature) 4J$V*11 < Iiua4' ij\p. 

Lsr 3 ^ gr*J .(%100 LSJ^ ^j^j) J) *W' t> 


^lill ^Aj ( c-Lall J ^ y'i ^ 4 la-L^. ^ 4Jmll ^jxuJa \ g ^-t^P 

.tilv^lLo c-I^A iLiil 4-jJajC.j AJjk. AjuIuJ (ja£j La-IiC- £La]| lg-J vtjujj 


<Sjlc. jlL^Vl : (Watershed) 

jU^b l!^ c> gr^' ilSjW^ *U 


b^\ Lsty J ak 1 u »j :(Load Cell) J*aJI u-Lfl 44a. 

. S jill ^)I^Lg Aijjt-aj l^ujUa ^-iij 

^LijIj^^II SjLui^M A£.Uajjail jl djjj^ali SAjuj ^jjjIjS a-l^j l (DeClbel) iUJ 

Ajjudj (jC- lg_J 4 \9 -vj ^ SjLjjlj 

£ £ 

<jj£o *L cki^ ^jVI ‘(Furrow Irrigation) <sj 

. C-iljLiiSl c_fl jqi.ro 
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qAM A a^IoIa ^2 Aijg)*_All ^A : (Decimal Feet) Aj>u>£ pSk 

. Ajj^jj (jfli jy\ 3^ Vaj AjjjuoC. Ajjjoi£ A a 3 j IgAc- ^jjxj 3^ cA^ajjtS! 


A_Lu3 ^ (jjsJl jA\ aj^LuiaII JU&Vl gji :(Foresight Reading) AjaUI Sf \jk 

A jakiH ^lijj! ^ vwM A^jJ <^111 f ,rA AaaIaVI Se-b^ll cA^AaH 

. l^-llc. S^ajabaH ^ji' ! 

j >\ laixiH aJojujI^j a-i^LolaII (JIa^VI ^^-3 i (Backsight) Aj^W df-i^ 

AJa^j ^2 j)\ IoIaII £jJaj A^jJ LS^ Se-b^l ^A A_iiiiJl 6c-|^l cA^kj^All S^JojuiaIIj 

. Igx-lijjl t flJJtJ ^3lj I-£-a 2 ^jUsiIa]! ^31 AjLLud]! A lakili ^2 S^Jojoia]! £jAaj)j oAjAa* 

jl AjjC. ^la^l fijLlJUJ jl jl> ^ (3* 3^-j s-^a2 :(Draw Bar) 

^al lalljl ^»AC- 3^ Aa^Ia!! C1)IaA-i ^ 11 alx-ali-aV gpaji^ij SaIc- ^Ajjj -0 3j“Hi *liL)^ a31 

/^^laLali AjIVI jl Ajjjti! A^)^ 

CjUIoiaIIj jjU^II 3a ajjIaII a 3VI : (Power Train) ASjaJI J£j A 

jj^) ^ J] 3 ^ ^j 2 j Wi 

.(bljA 3b*3l C5 ^ l_ij 1 Ija]I 

.AajJ^ua]| a_iK1! ajjI^J! Ailkll : (Enthalpy) ciji^ 
cA^lLiuiVI ia.L jl i (Power Take-Off (PTO)) Lff *m\ jjjaSJI 

Ac.UaJj3 ^)j2j!i] (JaxIiuaJj A^)^ (Jiij AjII aJojujI^j ^ 3?J! <3^^ (Jj^aliA 
. lg_£jLui l aj Ac-jjj 3 k ji A^-jJaA cJ;i^3 3 -0 Alx^aiiA Ail 3*-^ A 


33ajjua]l Aa Ajl 2^]1 AjjJajVi 3^ 3 -0 (J^I^aI! A k>.<n I (TrOpiCal) (^gj! A a 

g)ia\3{JI Aic- ggA^Jl jIAaj t c-lj^* 3 ^ Ja^ JI-ajuj ' 2 , 3 °' 2 , 7 ' Aic. 

** 

.Iajac- c_j^i^. 23°2T f 

c^xjjaj aLIua aJuj^ : (Rational Formula) g^Ala^VI JaaJI Jajla aJaUa 
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- a (JjjoiI! (Jax-q 

(^jj^) ^lijjl jjj : (Differential Level) lj^Ia 

ckaj ^lj-^1 : (Screw Conveyer) crbj^ 

,L_Jj^VI Jjla ^jjl^ 

Ai^uoui ^Ij-q o^jjc- *> : (Pneumatic Conveyor) ^ \j* JSU 

. ^)LjJ AJojujI^J SjUjj (JddS cl) -0 ^ jl CllLajoaVl cJ^ 


Ajjljla aL^L C_fljL^a £jjj Cjtjtnll l(R0W CrOpS) CjIjUj 

- 1^ A_i3l£ CjliLui^ lg_iiJ 

aj. a J aij cA_i^LaiJ! JU^Vl gJ : (Turning Point) 4ailiHI aLIj 

• Ja^. I ^ Iij V A u ti ijj A Jallj AJaJjoaj 
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Power Train 

JSi U\ 

Rated Power 

Ax. 'JaJjojl 

«« 

Seeder 

t)'4? 

Auger 

*♦ i a 

Orchard 

ijAba jLauil /jl"i . .■ 

Tractor 


Primary Tillage 


Watershed 


Loam 

Jdi 

Sprocket 


Decibel 

/UAjujJ.} 
w * ** ** 

Baler 


Sprayer 

:• 1 

L>“”J 
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Furrow Irrigation 


iSJ 

** ** 


Flood Irrigation 

(JJ 

** 

Surface Irrigation 

O r ^ & 

Planter 


Capacity 

Ajtjuj 

Throughput Capacity 

A Ajtjoa 

Roller Chain 

| 4_LoiLjo 

Runoff 


Phase 

JJ ^ 

Beam 


Soil Texture Factor 


Pace Factor 

j \i ( a 3^lc' 

Odometer 

Aibaua 

Bench Mark 

JJ 

f ^ 

Grain Drill 

cjjc. 

Furrow Opener 

** 

Range Finder 

AiLowi 

Optical Range Finder 
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Decimal Feet 


Foresight Reading 

Backsight Reading 

Draw Bar 

Polarity 

Psychrometry 

Salvage Value 

Sweep 

Efficiency 

Insecticide 

Shovel 

Enthalpy 

Sensor 

Bearing 

Power Take-Off (PTO) 
Psychrometric Chart 
Extension Chord 
Tropical 
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Sprinkler 


Harrow 

Surveying Rod 
Bulb 

Rational Formula 
Modulus 
Section Modulus 
Standard 

Differential Level 

Stadia 

Nozzle 

Broadcast Fertilizer Applicator 
Grain Auger 
Row Crops 

System International Unites (SI) 
Customary Units System 
Turning Point 
Breakeven Point 
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State Point 


AilaJI A U; 


Dew Point 
Pneumatic 
Profile 

British Thermal Unit (BTU) 
Customary Units 


Ail! Alakj 


C5 


1 'i* 


AliA 


UjUaJ^J aA^j 


Ajjlc- a A^j 
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L 


t547 t536 (.527 _ 526 (523 

551 (549 


424 : JSbJl 

436 (.426 _ 424 : Jlil JS-Ul 

♦♦ 


_ 390 

(214 < 

.156 _ 

155 : 


(515 . 

. 513 

(503 

(501 

(391 

_ 545 

(533 

(531 

(529 

(519 





549 


547 _ 546 : jSfl Jb-Jl 

♦♦ 

577 ol_^>dl 

1 519 (.515 _ 513 1 501 

534 _ 533 i 531 (529 (527 
1 191 i 185 1 172 1 151 
(268 (241 (239 _ 237 (222 
t405 (395 _ 394 (392 _ 391 
_ 423 (419 <.415 (413 (409 
(438 _ 436 (434 _ 433 (431 


dl2 _ 111 : 5 Sj J-l ; lS\ 

d85 d71 d30 d28 (120 

214 

170 :^JUJI I 

440 

(322 : L<Jgjuil JlSLsS/l 

332 

573 (571 _ 569 

561 ilLJUM 

502 . ^ JaXjco I 

440 (387 :^JipSn ^blVl 
(387 (260 d62 : r-Lu>/l 
605 (569 (440 _ 439 



♦ 

192 _ 191 oljlljl 


570 ! olj jj 
268 ! aJLwsJI 

C 519 _ 516 C 514 : iiLU Ul^JLJl 

♦ ♦♦ ♦ 
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< 529 t502 1 480 <409 1 385 

576 1 561 (.535 

_61 < 59 1 49 jUaJ-l 

♦♦ 

149 < 107 < 105 <92 <70 <63 
<255 _ 254 <.231 <164 <150 _ 

608 (.468 

607 _ 606 : ^^v-kJJ.1 JiJ-l 

*♦ 

(.464 _ 463 <87 _ 85 : 

545 

464 : J\ j j jL- 

_ i _ 

591 (.578 _ 577 : oljlaJl 

< 583 1 581 _ 578 : 

585 

<92 < 65 1 51 _ 50 
< 160 _ 159 < 157 _ 156 t 154 
<478 (.442 t440 <165 1 163 

<512 _ 511 <503 _ 502 <484 
_ 536 (.534 <529 <.516 _ 514 
617 _ 615 < 549 <545 <537 
< 160 1 157 1 101 
<517 1 514 1 51 1 <505 <473 

<537 _ 536 <.530 <526 <523 

549 _ 547 

121 _ 117 till <_JljjJl 

♦ ** ^ 

118 ^jjJl 


(.449 _ 447 <445 <443 _ 440 
500 _ 497 (.495 _ 489 <487 
570 : 

*♦ 

268 ! oJJL 

♦♦ ** 

_ 252 (.233 <_iJL_>L_; 

(_ 

259 <257 (.253 

(.260 <235 (.212 : r UJ^I <JJl_x3 

Cl. “ 

488 

(.248 <246 _ 244 : <_UISll!I 

♦ ♦♦ 

(.259 <257 _ 256 <.251 _ 250 

266 

_ 263 <260 _ 259 : I oUuSL; 

264 

487 ca]Jdl 

262 ! 

<514_512 <509 <115 • i : j e ■ ' I 
<536 _ 532 <530 _ 529 <527 


611 <545 <542 _ 540 


497 : v‘^1 

212 ! I <0 y>- 

-c- 

<. 60 c 42 <. 35 ! p-ll I cj L> 

♦♦ ♦ 

C 190 1 179 1 105 c 92 c74 <.70 
c332 c267 c244 <.235 c 217 
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85 

99 _ 98 Jjj 
1 253 _ 252 1 23 1 <.96 

♦♦ 

_ 267 (.262 _ 261 ;259 <.257 
616 i 450 i 273 t 268 

t282 _ 271 1 163 Jl 

Ci. - 

608 


1 

O 5 

91 1 69 

1 52 

1 50 : 


_ 107 

C 105 

4 101 

t99 

_ 98 

1 140 

_ 139 (, 

135 

_ 131 

o 

1 195 

oo 

163 

<. 158 

_ 157 

t392 

1 388 _ 

387 

(.201 

_ 200 


570 t547 1 516 t471 t469 
105 ! 

388 _ 387 : JUJl 

♦♦ 

388 _ 387 -.jJsJ&d . I Jak^Jl 

_ J*_ 

92 AilkJl 

♦♦ 

1 575 _ 574 (.569 : iSUaJl 

607 t605 (.584 ;582 t 578 

1 96 _ 95 t92 :^JLSUl iiLkJl 

♦♦ ♦♦ ♦♦ 

605 <. 104 
92 :ijJl SilkJl 


_ i _ 

1 86 _ 85 t62 1 57 pIjS 

127 _ 126 

1 76 1 74 _ 73 1 68 : 5_Jl pIjS 

85 1 80 (.78 

t76 t74 _ 73 1 68 plji 

90 _ 89 1 80 (.78 

- J - 

<.12 _ 71 t68 1 62 t57 
_ 126 t88 _ 85 1 83 t81 _ 74 

127 

267 _ 263 1 231 : SjLJ-lj, 

456 1 441 :,jpjai~Sn ^Jl 

♦♦ ♦♦ ^ 

- (_r“ - 

1 116 1 105 >dl 5 Pj 

148 

116 

_ 436 (.427 1 172 : k ^ 

495 (.442 _ 440 t437 
519 _ 518 iaJ^LII illipl X 
273 ! 

* 

- U* ~ 

1 298 1 294 _ 292 t 83 

365 
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282 _ 281 
149 : jlJI ^Li 
303 SiLlI 

c 372 t360 _ 359 : ^ ^Uil , -Li 

386 t383 1 381 4 379 4 376 
1 5 14 _ 513 :<4j_gJl LjJsj oL-Li 
_ 529 1 527 t523 1 519 1 516 
549 _ 547 (.541 4 530 
248 (.245 ilVl L-i 

♦♦ **^y ♦♦ 




1 169 1 76 468-66 4 49 : LuLLl 

t364 (.347 t345 1 179 <. 175 

486 _ 485 1 391 _ 388 

234 :jLLdl u\J6 

213 liiLlSUl S*Lxj| 
♦♦ ♦♦ ♦♦ 

t445 (.443 _ 442 4 439 : Mil 

♦♦ 

_ 482 (.480 t 459 _ 457 4 453 
551 t542 _ 541 4 531 t 483 
551 4 542 _ 541 4 531 : LL 


- J- 

465 _ 464 485 : 


-r- 

547 : iLLJl AjjUJl SiLil 
579 :L>ly)ll 4^UjUil 

395 :Lp I jjJl J^LJ.1 


4 104 496 :L3L<_LJl :> Jl iSLU 

♦♦ ♦♦ ♦♦ ^y ^y 

606 

_ 387 4371 4 175 t 33 : ^ i k II 

397 4392 4390 


-L- 

398 4 395 JLsUl 

_ 372 4 360 ! ^11 ( — Jj— L.1 

382 _ 381 4377 4 375 
99 _ 97 i^jjdl £lji LL 
262 4253 4251 t 245 : 5JV1 

204 : 15LL1I , J Jl LLc- 

♦♦♦♦♦♦ l L l v y ♦♦ 

♦ 

-L- 

547 \dyj^\ JL 
♦ 

_ O _ 

500 _ 487 : 

498 4496 _ 495 : aJLSI 51 4^*>UJl 

500 4498 4493 _ 490 ij^k-jill 



131 :J15LL 

4 152 _ 149 4 143 : -J-l 4_. . i 
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